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EMULEX PRODUCT WARRANTY 


CONTROLLER WARRANTY: Emulex warrants for a period of twelve (12) 
months fron the date of shipment that each Buulex Controller Product 
Supplied shall be free fron defects in material and worknanship. 


During this period, if the custoner experiences difficulties with an 
Emulex controller and is unable to resolve the problen via the phone 
with Bnulex Technical Support, a Return Authorization will be issued, 
Following receipt of a Return Authorization, the custoner is ri 
sible for returning the product to Emulex, freight prepaid. Enulex, 
upon verification of warranty will, at ita option, repair or replace 
the controller in question, and return to the custoner freight 
prepaid. 


CABLE WARRANTY: All Emulex provided cables, not included as part of 
@ subsysten, are warranted for ninety (90) days fron the tine of 
shipment. Questionable cables should be returned to Enulex, freight 
prepaid, where they will be repaired or replaced by Bnulex at its 
option and returned to the custoner freight prepaid. 


The above warranties shall not apply to expendable components such as 
fuses, bulbs, and the like, nor to connectors and other itens not a 

tof the basic product.  Bnulex shall have no obligation to make 
Kepaire oF ko caue ceplacenent required through normal vear and tear 
Of necesoitated in whole or in part by catastrophe, fault or negli- 

co of the user, improper or unauthorized use of the Product, or 
of ‘the Product in such a manner for which it was not designed, of 
by causes external to the Product, such aa but not limited to, pover 
failure or aie conditioning. Bnulex's sole obligation hereunder, 
ghali be to ropatr of replace itens covered in the above warranties, 
Purchaser shall provide for renoval of the defective Product, ship 
ping charges for return to Enulex and dnataliation of its 
Feplacenent. 


RETURNED MATERIAL: Warranty claima must be received by mnulex within 
the applicable warranty period. A replaced product, or part thereof, 
shall become the property of Emulex and shall be returned to Enulex 
at Purchaser's expense. All returned material must be accompanied by 
a RETURN AUTHORIZATION nunber assigned by Emulex. 


THE EXPRESSED WARRANTIES SET FORTH IN THIS AGREEMENT ARE IN LIEU OF 
ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING WITHOUT LIMITA- 
TION, ANY WARRANTIES OP MERCHANTABILITY OR'PITNESS FOR A PARTICULAR 
PURPOSE, AND ALL OTHER WARRANTIES ARE HEREBY DISCLAIMED AND EXCLUDED 
BY EMULEX. THE STATED EXPRESS WARRANTIES ARE IN LIEU OF ALL OBLIGA~ 
TIONS OR LIABILITIES ON THE PART OF EKULEX FOR DAMAGES, INCLUDING BUT 
NOT LIMITED 70 SPECIAL, INDIRECT, OR CONSBQUENTIAL DAMAGES ARISING 
OUT OF, OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THE PRODUCT. 
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Section 1 
GENERAL DESCRIPTION 


1,1 INTRODUCTION 


‘The MDO1 Disk Controller, called the Medalii igned by 
Enulex Corporation to interface Small Computer System Interface 
(S81) host adapters and controllers to one or two 81506 5.25-inch 
Winchester disk drives, (The SCSI bus can interface with up to 
eight host adapters and/or related microcontroller devices.) This 
manual is designed to help you install the MD01 Controller and to 
provide information about buffering, signal translation capabili~ 
ties, and applications, The contents of the eight sections and one 
appendix are dencribed briefly below. 


Section 1 General Description: This section contains an overview 
of the MDO1 Controller, 


Section 2 MDO1 Controller Specifications: This section contains 
epecifications for the major components of the MD01 
Controller. 


Section 3 Installation: this 
necessary to instal 


ction contains the information 
the MD01 Controller in your systen, 


Section 4 Mroubleshooting: This section dencribes diagnostic 
Procedures that can be used to pinpoint problen areas on 
the MD01 Controller, 


Section 5 functional Description: This section describes the 
architecture and disk operations of the MD01 Controller. 


Section 6 Interfaces: This section describes the SCSI bus and 
BT506 disk drive interfaces, 


Section 7 SCSI Bus Protocol: This section describes the SCSI bus 
Protocol, including signals, phases, and timing. 


Section 8 HDO1 SCSI Command Set: This section describes SCSI 
commands and their corresponding Connand Descriptor 
Blocks, which are supported by the MDO1 Controller. 


Appendix A General Error Conditions: This section describes general 


media-related and drive-related error conditions that 
can eccur during MD01 Controller tape operations. 
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Introduction 


For reference convenience, Section 1 is divided into four 
subsections, as listed inthe following table: 


Subsection Title 
Lead Introduction 
12 Physical Description 
13 Punctional Overview 
ia Compatibility 


1.1.1 RELATED DOCUMENTS 


‘This manual is designed to be used by system programmers who are 
writing operating system drivers and support utiliti 
Familiarity with the Scsr standard and the 87506 disk drive 
interface specification is assuned. 


‘The Small Computer system Interface (SCSI) conmand set for the MD0L 
Controller is based on the ANSI X379.2/82-2 SCSI Specification, 
Revinion 14 (01 May 191 Copies of the ANSI SCSI Specification 
can be obtained from the following publisher: 


American National Standard Task Group X379.2/82-2 
Computer and Business Equipment Manufacturers Ansociation 
311 First Street, NW Suite 500 

Washington, D.c.’ 20001 


As the SCSI standard is currently changing, this ANSI specification 
1s subject to change without notice. Tt ‘o the intent of Emulex to 
maintain SCSI compatibility as the standard evolve: 


‘The 87506 interface standard for 5.25-inch Winchester disk drives 
4p described in standard #XXXXXXXXxX. 


1.1.2 TECHNICAL MANUAL CONVENTIONS 


To avoid possible confusion with other uses of the sane words, 
throughout this manual we use the following conventions: 


© All Scsr commands (such 
and diagnos 
WRITE LONG) ar 


READ, MODE SELECT, and TRQUIRY) 
commands (auch as READ BAD SECTOR PILE and 
printed in uppercase boldface. 


© All Scst status and error messages (such as CHECK CONDITION 
and DRIVE NOT READY) are printed in uppercase. 


© All SCSI bus phases and conditions (such as Arbitration 
Phase) and SCSI Conmand Descriptor Block names (such as 
Extended Sense Byte) are printed in initial caps. 


@ All Scst connand and message codes are given in their 
hexadecimal values, 


4-2 General Description 


Physical Description 


1.2. PHYSICAL DESCRIPTION 


‘The MDO1 Controller, shown in Pigure 1-1, 48 assembled on a single 
board approximately 14 centimeters by 20 centimeters (5.75 inches 
by 8 inches) and is installed directly on a mounting bracket 
located in the subsystem that contains an $1506 5.25-inch Winches- 
drive, The HDO1 Controller contains tvo Emulex custom 
rge Scale Integration (VLSI) chips: a Buffer Controller and 

er. It also contains an 8031 microproc 
32K-byte Erasable Progranmable Read Only Mer 
byte Random Accesa Memory (RAM) that provid 
buffering. 


Figure 1-1. The p01 (Medalist) Disk Controller 
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Functional Overview 


2,3. FUNCTIONAL OVERVIEW 


In combination with an independent host adapter, the SCSI bus 
allows a wide variety of computers to interface with the MDOL 

Compatible computers include DEC systens that use the 
LSI-11 bus and the Unibus, IBM Personal Computer syatens such as. 
the IBM PC/xT, and Intel Multibus-based computers, Up to eight bus 
devices, in any combination of host syatens and intelligent 
controllers, can be supported by the SCSI bus, The 4001 Control- 

ton with one or two $1506 5.25-inch Winchester disk 

a low-cost, compact storage subsystem in a micro- 
computer environnent. 


‘The MDOL Controller's architecture and supported SCSI features make 
it an ideal building block for use by OEMS and system integrators, 
The MDO1 Controller supports a powerful set of SCSI commands. By 
uoing those commands, an efficient multiple-Initiator configuration 
can be constructed with the support of the Disconnect function. 
(The Disconnect function allows the MDO1 Controller, when it is 
Performing a time-consuming task, to rel 
ly and reconnect at a later time when t 
MDO1 Controller may be considered a SCSI ex! 
because all standard and exten 


Emulex currently offers two additional SCSI bus microcontrollers 
that can be used with SCSI bus oubsystens: the Titleiet and the 
Champion, the Titleist Tape Controller interfaces the SCSI bus to 
4 streaming cartridge tape drive. The Champion Disk Controller 

4 eo Enhanced Small Disk Interface (ESDI) 5.25-inch disk 
drives to the SCSI bu 


In addition to basic stand- 
8 complete SCSI bus 4: 
microcomputer applications, 


fone controller products, Enulex also 
8k and tape packaged subsystens for 


Figure 1-2 shows a 


Figure 1-2, Sample SCSI Bus System Configuration 
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1.3.2 


‘The M1 
these 


. 


There 


Compatibility 


PEATURES 


101 Controller features are summarized below. Hore details on 
features are given in subsequent sections. 


SCSI Implementation based on ANSI x379.2/82-2 Rev 14 (01 May 
1984) Specification 


Support of standard 5.25-inch Winchester disk drives with 
81506-conpatible interfaces 


Powerful SCST command set including: 


~Conmon Command) 
Random Acc 
COPY Connand 


“Linked Command Support 


Device Commands 


Support of disconnect/reconnect function 
Hard reset 

Buffered operation to optimize performances 
Extensive self-test and diagnostic facilities 


Compatible with Enulex's ESDI disk controller and streaming 
cartridge tape controllers 


are two Dual In-Line Package (DIP) switch packs on the MDO1 


Controller. Both switch SW1 and switch SW2 are eight-pole general 


control awitches used for configuring varioi 


disk parameters, For 


configuration details, see Section 3 (Installation). 


1.4 oo 


The £ 
Conte 


MPATIBILITY 


llowing subsections describe compatibility of the MD01 
eller with $1506 disk drives and SCSI host adapter syatens and 


related microcontrollers. 
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SCSI BUS HARDWARE COMPATIBILITY 


k drive or tape drive that is connected to the ScSr bus and 
follows the protocol outlined in the ANSI X399.2/82-2 SCSI 
fication is compatible with the HD01 Controller/disk drive 
‘A 50-pin male connector, reference designated J2, on the 
Controller plugs directly into the SCSI bus cable. 
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Compatibility 


The HD01 Controller supports the SCSI bus single-ended bus option. 
The overall length of the cable that connects the SCSI host 
adapters and controllers in a daisy-chained manner can extend to 6 
meters (20 feet). All SCSI signals in the cable are terminated at 
each end by terminating resistors of 220 ohne to +5 VDC, and 330 
ohna to ground, Terninatora are optionally installed, and depend 
gn the physical profile of the Scsi bus (e.g. they vould be 
installed 4f the MD01 Controller is used in an environment that 
Ancludes an gnulex subsysten as the last device attached to the 
SCSI bus cable). ‘The MDO1 Controller complies with the FCC linits 
for a Class B computing device (see subsection 3.5) + 


1.4.2 SCSI BUS PROTOCOL AND COMMAND COMPATIBILITY 


‘The MDO1 Controller contains an on-board SCSI protocol control~ 
Jer that controls SCSI protocol and the SCSI bus, The MDO1 
Controller supports the SCSI arbitration and reselection capi 
biritie ‘The MDO1 Controller supports 
all standard SCSI conmands described in the ANSI X379.2/82: 
SCSI specification. For more information on conmands supported 
by the M001 Controller, see Section 


1.4.3 SCSI COMMAND SET 


‘The hexadecimal codes for the SCSI commands supported by the MD01 
Controller are shovn in Table 1-1, Detailed command descriptions 
are given in Section 8, 


Table 1-1, MD01 Controller SCSI Command Set 

Group 0 Command Hex Code | Group 0 Command | Hex Code 
‘TEST DRIVE READY 00 RELERO UNIT 01 
REQUEST SENSE 03 PORMAT UNIT 04 
REASSIGN BLOCK 07 READ 08 
WRITE oA SEER oB 
INQUIRY 32 MODE SELECT 15 
RESERVE ONIT 16 RELEASE ONIT a7 
copy ie MODE SENSE iA 
RECEIVE DIAGNOSTIC 1c SEND DIAGNOSTIC ib 
Group 1 Command Hex Code | Group 1 Conmand | Hex Code 
READ CAPACITY 25 SEEK (EXTENDED) 2B 
RRAD (EXTENDED) 28 VERIFY 2F 
SEARCH DATA EQUAL 31 WRITE (EXTENDED) 2a 
SBARCH DATA HIGH 30 WRITE AND VERIFY 25 
SEARCH DATA LOW 32 
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Compatibility 


1.4.4 DEVIATIONS FROM SCSI STANDARD 


When the M01 Controller executes the COPY conmand (see subsection 
8.3.1), 4t does not support copy operations for which neither the 
source or destination Logical Unit (LUN) is connected to an MDO] 
Controller; one of the peripheral devices involved in the copy 
operation must be connected to the MDO1 Controller. However, the 
MDO1 Controller does support the third-party reservation operation 
needed for the copy operation. The HDO Controller supports block 
sizes of 256 and 512 bytes for external devices involved in the 
copy operation. 


‘The HDO1 Controller does not support the SCSI command queuing 
function. 


‘The MDO1 Controller does not check Reserved bits, fields, and bytes 
to ensure they are zero. 


1.4.5 DISK DRIVE COMPATIBILITY 


‘The HD01 Controller can be connected to any $7506 5.25~inch 
Winchester disk drive via a 34-pin control connector referen 
designated Pl on the MD01 Controller, and one or two 20-pin male 
data connectors reference designated J3 and J4 on the MDO1 
Controller. The MDO1 Controller was designed specifically for vse 
with 51506 5.25-inch Winchester disk drive: 
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Section 2 
¥D01 CONTROLLER SPECIFICATIONS 


2.1 OVERVIEW 


‘This section contains the general, electrical, and physical specif- 
deations for the components on the MD01 Controller. A general 
description of each component is included under FUNCTIONAL in the 
General and Electrical Specifications table, Por a detailed 
description of the HD01 Controller's function as a whole, see 
Section 5, Punctional Description, he general, electrical, and 


physical specifications for the MD01 Controller are described in 
Separate subsections as listed in the following table. 
Subsection nite 


Overview 
General and Electrical Specifications 
Physical Specifications 


2.2 GENERAL AND ELECTRICAL SPECIPICATIONS 


Table 2-1 lists and describes the general and electrical specifica- 
tions for the MD01 Controller. 


Table 2-1. General and Electrical Specifications 


Parameter Description 
PONCTIONAL 
Design High-speed microprocessor-based disk 


controller for integration of one or 
two ST$06 $.25-inch Winchester disk 
drives to SCSI bus 


SCSI Bus/Controller | Standard SCSI bus interface (ANSI 
Interface X379.2/82-2 specification), via a 50- 
pin male connector 


Disk Drive Interface | $1506 interface for Winchester 5.25- 

inch disk drives, via a 34-pin drive 
control connector and a 20-pin data 
connector 


continued on next page 
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Section 3 
INSTALLATION 


3.1 OVERVIEW 


‘This section describes the step-by-step procedure for installing 
the MDO1 Controller, including switch setting data and physical 
{nstayiation instructions. | This inatallation procedure to divided 


Anto five subsections, as listed in the following table: 
Subsection title 
3.1 Overview 
312 Inspection 
313 DO] Controller Setup 
34 MDO1 Controller Installation 
3s FCC Compliance 


If you are unfaniliar with the MDO1 Controller installation 
procedure, we reconmend that you read this Installation Section 
before beginning. 


3.1.1 DIP SHITCH TYPES 


DIP avitches used in this product may be either of two type: 


Slide switch: 


To place a slide switch in the ON position, 
slide the switch in the direction marked Of 
or CLOSED, To place a alide switch in the 
OFF position, slide the ewitch in the 
direction matked OFF or OPEN. 


Plano Switch: 


To place a piano svitch in the ON position, 

move the awitch toward the ON or CLOSED 

position. To place a piano switch in the 

eanie\sesae OFF position, move the switch toyard the 
OFF or OPEN position, 


Svitch-setting tables in this manual use numeral one (1) to 
indicate the ON (closed) position and nuneral zero (0) to indicate 
the OFF (open) position, except where noted. 
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DO1 Controller Setup 


3,2 INSPECTION 


Enulex products are shipped in special containers designed to 
provide full protection under normal transit conditions. Innedi~ 
ately upon receipt, the shipping container should be inspected for 
evidence of possible damage incurred in transit. Any obvious 
damage to the container, or indications of actual or probable 
equipment damage, should be reported to the carrier company in 
accordance with instructione on the form included in the container. 


Unpack the MD01 Controller and verify that all components listed on 
the shipping invoice are present. Verify that the model or part 
number (P/N) designation, revision level, and serial nunbere agree 
with those on the shipping invoice. ‘These verifications are impor- 
tant to confirm warranty. TI£ evidence of physical damage or 
identity mismatch 1s found, notify an Enulox representative 
immediately, 


A visual inspection of the MD01 Controller is recommended after 
unpacking. Specific checks should be made for such items as bent 
or broken connector pins, damaged conponents, or any other visual 
evidence of physical danag refully examine all socketed 
components to ensure they ate firmly and completely seated. 


3.3 MOO CONTROLLER SETUP 


‘The switches in DIP svitch packs SwW1 and SH2 on the MDO1 Controller 
alloy configuration of various options available with the MDOL 
Controller. All switches on the MDO1 Controller are set to a 
standard configuration before the MD01 Controller is shipped from 
the factory. DIP switch functions are listed and described in 
applicable tables in this rable 3-1 lists the functions 
ana ‘Mp01 controller. 
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01 Controller Setup 


Table 3-1. DIP Switch Settings, MDO1 Controller 


Factory Setting Function Section 
opr (0) | Encoded Drive type (LS3) 3.31 
Orr (0) Encoded Drive Type 332 
Orr (0) | Encoded Drive Type 3031 
OFF (0) | Encoded Drive Type 3.3.2 
OFF (0) | Encoded Drive Type 31311 
Orr (0) | Encoded Drive Type (Msp 31311 
Orr (0) | Soft Error Reporting Disable | 3.3.2 
opr (0) | Scsx Bus Parity Check 31313 
orr (0) | scsi Bus Address (LSB) 3.3.4 
orr (0) | SCSI Bus Address 3.3.4 
Orr (0) | SCSI Bus Address (uSB) 3.34 
ON (1) | Must be set to on 31315 
ore (0) | Not used “= 
OFF (0) | Dinable scsi Bus Disconnect | 3.3.6 
on (1) Buffered Step Option 31317 
ON (1) _| Drive Configuration Source |3 


ON (1) = Closed 
OFF (0) = Open 


NOTE 
Th 


je switch settings are subject to change. 


Figure 3-1 shows the locations of the configuration switches, 
connectors, and jumpers referenced in the subsections below. ‘the 
configuration switches should be set before the M001 Controlier and 
the disk drive are installed in a subsystem because the switches 
may not be accessible after the MD01 Controller/disk drive unit ic 
installed. 
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Figure 3-1, MDO1 Controller Switch and Junper Locations 
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MDO1 Controller Setup 


3.3.1 ENCODED DRIVE TYPE (SW1-1 through sw1-6) 


Xf switch SW2-8 is OFF (open), switches SW1-1 through SH1-5 are 
used to specify disk drive paranetera. The evitch settings specify 
a location in a table located in the firmware on the MDO1 Control 
jer, (This table, called the Disk Drive Configuration Table, 
Gontains a list of all the disk drives currently supported by the 
uDO1 Controller. Each disk drive entry in the table is associated 
with definitions of five parameters for that disk drive. The five 
Parameters (and their corresponding mnemonic representations) are 
listed below. 


© Number of Sectors per Track (NST). ‘This parameter specifies 
the number of sectors per track, Note that since the 
Sectora are numbered starting from sector zero, the last 
sector number on the track 48 equal to the total nunber of 
Sectors per track less one. 


* Number of Heads (NH). ‘This parameter specifies the nunber 
Of heads on the disk drive, Note that since the heads on 
the disk drive are numbered by starting from track zero. the 
jast track address is equal to the total number of heads on 
the disk drive less one, 


© Number of Cylinders (NC). This parameter specifies the 
Runber of cylinders on the disk drive, Note that eince the 
Gylinders on the disk drive are numbered starting from zero, 
the last cylinder address is equal to the total nunber of 
cylinders on the disk drive less one. 


© Write Precompensation Cylinder Number (WPC). ‘This parameter 
specifies the cylinder at which write precompensation is to 
begin. ‘This value is vendor-dependent. Write precompensa. 
tion is necessary for write operations to the inner 
(linders (cylinders located near the center of the dik) 
because data in those cylinders is stored at a higher 
Gensity than the density in the outer cylinders. ‘When 
writing to inner cylinders, a magnetic effect (called peak 
shifting) occurs. This effect 1s caused by the tendency of 
Glosely spaced flux reversal domains to migrate physically 
away from each other into areas of lower density. In the 
time-preconpensated format, flux reversals that vould tend 
to be shifted late because of magnetic interference are 
written early, and those that would tend to be shifted early 
are written late. 


* Reduced Write Current cylinder Number (RWC). This paraneter 
specifies the number of the cylinder at which the diak drive 
‘5 to supply a different amount of current to the head 
during a write operation. The write current supplied to a 
selected head is not the same for all cylinder Lecations. 
More current is supplied for a write operation on an outer 
cylinder than is supplied for an write operation on an inner 
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cylinder. If the write current is not reduced when writing 
on inner cylinders, flux saturation occurs which reduces 
frequency response and increases data interference (called 
crosstalk). 


the disk drive entries (that specify those disk drive types 
supported by the MDO1 Controller) contained in the Disk Drive 
Configuration Table are listed in Table 3-2. The paraneters 
associated with each entry in the Disk Drive Configuration Table 
are listed in Table 3-3. 


Table 3-2. Disk Drive Configuration Table Entries 


‘Switch 

SW1-6 SW1-5 SWl-4 SW1-3 SW1-2 SW1-1| Disk Drive type | Config, 
MsB LSB Entry # 
0 0 0 0 0 0 — {Artest 3046 2 


(256 byte sectors) 


o 0 0 0 0 2  JAtasi 3046 
(512 byte sectors) 


0 0 0 60 1 0 — jRodime 208 3 
(256 byte sectors) 


© 0 9 6 2 2  jRedime 208 1 4 
{512 byte sectors) | 

0 0 0 1 6 0 ‘Puss H224xas 5 
| (256 byte sectors) 

0 0 0 1 6 2 [Fuss m22éxas 6 
(512 byte sectors) 

© 0 0 2 2 0 |Maxtor xt-2140 7 
(256 byte sectors) 

© 0 6 2 1 1  Jmaxtor xt-1240 8 
(512 byte sectors) 

0 06 2 0 0 0  Jiren rx Moder 9415-85 9 
(256 byte sectors) 

0 0 1 0 6 1  |wren xx Hodel 94155586 10 


(512 byte sectors) 


Config. Entry # = Disk Drive Configuration Table Entry Nunber 


0 = OFF (OPEN) 1 = ON (CLOSED) 
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Table 3-3. Parameters for Entries in Disk Drive 
Configuration Table 


Configuration Table 
Enery Number Net NH RC WRC RWC 
1 32 ? 645 320 320 
2 16 7 © 645 320 320 
3 328640 gant 
4 16 8 640 got 
5 fe 
6 [as a m4 0 
7 3215920 none* 
8 16 15 920. none * 
9 32 9 917 none * 
10 16 9 917° none * 
Not = Wunber of Sectore per Track 
NH Number of Heads 
Nc Number of Cylinders 
WPC = Write Precompensation Cylinder Number 
RHC = Reduced Write Current Cylinder Number 
Por these disk drives, the Reduced Write Current signal and 
the Head Select signal are on the same line. Th signal is 
Used as the most significant bit of the Head Select ace 
therefore is not used for Reduced Write Current, 
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3.3.2 SOPT ERROR REPORTING DISABLE (SW1~7) 


Switch SW1-7 indicates if the MDO1 does or does not report soft 
errors that occur during MDO1 disk operations. Setting switch 
SW1-7 to ON (closed) causes the MDO1 to not report soft errors. 
Setting switch SW1-7 to OFF (open) causes the MDO1 to report soft 
errors. Normally, switch SWl-7 is set to OFP, aa described in the 
following table; 


switch | ore | on | ractory 
aa? 


Soft errors 
are reported 


Soft errors 
are not reported 


OFF 


NOTE 


If you are using the ™01 Host Adapter (designed 
by Enulex for use with an IBM PC system) with 
Revision A or B firmware, SW1-7 on the MDO2 
Controller must be set to ON, 


3.3.3. SCSY BUS PARITY CHECK (SW1-8) 


‘The MDO1 Controller always generates odd parity on the SCSI bus. 
However, the M001 Controller must be configured to check odd parity 
on the SCSI bus. Switch SW1-8 indicates if the MDO1 Controller 
does or does not check odd parity on the SCSI bus. Setting switch 
SW1-8 to ON (closed) causes the MDO1 Controller to check odd parity 
fon the SCSI bus, Setting switch SW1-8 to OFF (open) causes the 
MDO1 Controller not to check odd parity on the SCSI bus. The use 
of parity is a systen option. All SCSI bus devices must generate 
and detect parity, or all SCSI bus devices must not generate and 
detect parity. Parity 1s not valid during the Arbitration Phase 
(see subsection 7.3.1). Normally, switch Swl-8 is set to OFF, as 
described in the following table: 


sviten | ore |v [_pactory 
‘Sw1-8 Parity is not Parity is ‘OFF 
Tat ested” | Eneekte 
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3.3.4 SCSI DEVICE ADDRESS SELECTION (SH2-1 through SH2-3) 


Switches SH2-1, SW2-2, and SW2-3 are used to select any one of 
eight possible SCSI bus addresses for the MD0] Controller. The 
selected address establishes the SCSI bus identity for the MDO. 
Controller in the systen. An Initiator must specify this address 
to select the HD01 Controller as a Target device. Switch settings 
for the eight possible MD01 Controller Device Address identities 
are listed in Table 3-4. Verify the same SCSI Device Address is 
not assigned to two separate host adapters or controllers. 


Table 3-4. SCSI Device Address Selection switches 


Switch 
SW2-3 SH2-2 Sw2~1 SCSI Device Address 
(458 ) (188 ) 

0 0 ry 00 

0 ° 1 on 

0 1 0 02 

0 ff x 03 

2 0 0 04 

2 ° 1 05 

1 2 ° 06 

1 a 1 07 


0 = OFF (OPEN) 1 = ON (CLOSED) 


3.3.5 PROPRIETARY FUNCTION (SW2-4) 


Switch sW2-4 is used for a proprietary function and must remain eet 
to ON as shown in the following table: 


switch [ore | ok | ractory 
sua-4 | Wor vsed | proprietary | on 
Finetion 


3.346 DISABLE SCSI BUS DISCONNECT (SW2-6) 


The setting on Si2-6 indicates if the SCSI disconnect function ic 
disabled, “rf it is, the MDO1 Controller does not support the SCSI 
bus disconnect function. This function allows the Mp0] Controller 
to temporarily release a SCSI bus connection to a host so that the 
HDOI Controller can complete a time-consuming task. The MDOL 
Controller can then reconnect to the host once the task is 
complete. 
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Setting switch SW2-6 to ON (closed) indicates the SCSI disconnect 
function is disabled. Setting switch SW2-6 to OFF (open) indicates 
the SCSI disconnect function is enabled, Normally, switch SW2-6 is 
set to OFF, as shown in the following table: 


suicen | ore | on rastont 
Diacomecr | Plesopaest 
sva-e | Puncenee® | aiasense® | ope 
fags | Sisie2 
wot 


When switch SW2-6 15 ON, the MDO1 Controller 
Agnores bit 06 of the SCSI IDENTIFY message (nee 
subsection 7.3.3.4). 


3.3.7 BUPFERED STEP OPTION (SW2-7) 


buffered, 
operation to be not buffered, Normally, switch SW2-7 is set to ON, 
as listed in the following table: 


suites | sone’ | ou] to 


sW2-7 | Nonbutterea | autterea | oN 


3.3.48 DRIVE CONPIGURATION SOURCE (SH2- 


) 


Switch SW2-8 determines which set of disk drive configuration 
parameters the MDO1 Controller will use. The MDO1 obtains 
Configuration paraneters either from the settings on switches SW1-1 
through SW1-6 or fron sector 0 on the disk drive (which stores 
host-specified parameters). 
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ROT 


If the M001 is installed in an environment that 
Ancludes an Foulex DEC host adapter (or any SCSI 
host adapter that supports the MODE SELECT 
command), SH2-8 should be set to ON. 


When switch si2-8 1s OFF (open), the 400) uses the paraneters 
jociated with the disk drive type specified by evitches SHi-2 
through SW1-6 (see subsection 3.341)+ 


When evitch SH2-8 is ON (closed), the MDO1 Controller uses host- 
specified configuration paraneters, which are stored on sector 0 of 
the disk drive. If the HD01 Controller 48 connected to an 
unformatted disk drive, it cannot obtain disk configuration 

fron sector 0. In this aituation, to specify disk 
the host must iosue a MODE SELECT conmand (see 
subsection 8.3.5). ‘The host must then desu the PORMAT UNIT 
Conmand (see subsection 8.4.2) to cause the MD01 Controller to 
write these parameters onto aector 0. 


Nore 


If you set switch SH2-8 to indicate that the 

Encoded Drive ype switches (SW1-1 through Sw1-6) 
are valid, ensure that you have set those switches 
correctly to reflect the type of disk drive 


installed, 
Normally, switch SW2-8 18 set to ON, as shown in the following 
table: 
Switch Orr on Pact ory 
Configuration 
SW2-8 | Switches sw1-1 | paraneters on 
through swi-6 | sector 0 of on 
formatted disk 
drive 
NOTE 


If two different types of disk drives which do not 
have the sane parameters (such as sector size and 
number of sectors/track) are connected to the same 
MDO1 Controller, SW2-8 must be set to ON so that 
the MDO1 can use the parameters on sector 0 of 
each drive. 
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3.3.9 SCSI BUS TERMINATION POWER OPTION 


‘The SCSI Termination option is used if the MD02 Controller is 
resident in an Eoulex subsystem, It allows the 4D01 Controller to 
supply +5 VDC power to the subsysten's external terminators via pin 
26 of the SCSI bus. The SCSI Termination option is not required if 
the MDOl Controller is resident in an Emulex subsystem that 
contains an internal terminator power board. 


If the SCSI Termination option 19 required, install a #1N5017 diode 
at reference designator CRI on the MD01 Controller printed circuit 
board assembly (PGA). Also connect a wire-wrap jumper between 
Junper poste J and Kon the MDO1 Controller (see Pigure 3-1) to 
Bupply +5 VDC for the SCSI bus termination. 


CAUTION 


I diode leads are reversed so that the anode of 
the diode is in the wrong hole, the system does 
not function properly. (The cathode end of the 
diode has a band of color to identify polarity; 
the anode end of the diode is plain.) 


3.3.10 SCS BUS TERMINATION 


‘The MDO1 Controller can be configured to terminate the SCSI bus by 
inserting one 220/330 ohm resistor pack in each of the two sockets 
located at USO and USS on the M001 Controller (see Figure 3-1). 
‘The resistor packs are available in the Enulex SCSI terminators 
kit, P/N MD0113002, A SCSI systen configuration should only 
contain two devices that terminate the SCSI bus. Usually these 
devices are a host adapter and one peripheral device controller 
(such as the MDO1 Controller). 


3.4 MDO1 SCSI CONTROLLER INSTALLATION 


To install the MD01 Controller in the disk drive chaasis, 
Figures 3-2 through 3-4 and use the following procedure: 


1. Configure the MDO1 Controller. This action involv 
the witches on switch packs Sl and SW2 before 1 
the MDO1 Controller on the mounting bracket in the subsysten 
that contains the disk drive(s). All witches have been set 
at the factory; however, you may need to reset certain 
switches to satisfy your specific needs. 


2. Place the disk drive subsystem on a flat surface. 
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Place the HD01 Controller (component side up) on top of the 
Rounting bracket. Align the four screv holes on the MDOL 
Controller with the four screw holes on the mounting bracket 
{see Pigure 3-2). Secure the MDO1 Controller in place with 
four 4-40 x 0,25-inch screws. 


Connect the control cable from the disk drive to 34-pin 
connector Pl on the M001 Controller (see Pigure 3-3). 


Connect the data cable from the disk drive to 20-pin connec- 
tor J3 and/or J4 on the HD01 Controller (see Pigure 3-3). 


Connect the cable fron the power supply to power connector 
91 on the HD01 Controller (see Pigure 3-3). 


Connect the SCSI bus cable to SCSI bus connector J2 on the 
MDO1 Controller (nee Pigure 3-4), 


NOTE 


Note that Figure 3-4 shows a SCSI flat-ribbon 
cable that is used to internally connect the MD01 
Controller with a ScSi host adapter. If the MDO1 
Controller and Scst host reside in 
different cabinets, you m a shielded scsz 
gable to connect then to maintain FCC compliance 
(see oubsection 3.5). Por more information on 
shielded cable requi zenents, subsection 


Figure 3-2. Installing MD01 Controller on Mounting Bracket 


Tnatatiaginn 43a 


FCC Compliance 


3.5. PCC COMPLIANCE 


The Pederal Communications Connission (FCC) has established 
fechnical standards regarding radiation of electronagnetie 
interference (EMI) emitted by computing devices. The MDOL 
Controller ha sted and found to comply with the EMI 

B computing device in accordance with 
specifications in Subpart J of Part 15 of PCC Rules. However, 
there is no guarantee that interference will not occur in a 


‘The MDO1 Controller was tested for PCC compliance in a compliant 

bsysten that was properly shielded (enclosed so that no elect ro- 

magnetic radiation 

SCSI port devices via a shielded SCSI bua cable. Enulex offers 

ahierSea'cablen, compatible with the HbOl Sore soLI ere that fee 

available in various lengths. Por information on SCSI bus cable 
See subsection 6.2.1, 


Since the HD01 Controller equipment generates and uses radio 
frequency energy, if it ie not installed and used in strict 
accordance with Enulex's instructions, it may cause EMI with radio 
and television reception. It is the responsibility of the user to 
Properly install the HD0i Controller and ST506 disk drive in 
Compliant subsystem. 4D01 Controller installation instructions are 
Gescribed in subsection 3.4, Emulex 15 not responsible for any 
radio or IV interference caused by unauthorized modifications to 
the Mp01 Controller. 


If the HDO1 Controller does cause interference with radio or 
television reception, which can be determined by turning the equip- 
Rent on and off, the user is encouraged to try to correct the 
Anterference by one or more of the following measures: 


¢ Reorient the receiving antenna. 


* Relocate the compliant subsysten (that contains the #D02 
Controller) with respect to the receiver. 


* Move the compliant subsystem away from the receiver. 


* Plug the compliant subsysten into a different outlet so that 
the subsystem and receiver are on different branch circuits, 


© Verify the mounting screvs and grounding wires on the 
compliant subsysten are tightly secured, 


If necessary, you should consult the dealer or an experienced 
radio/television technician for additional suggestions. You may 
find helpful a booklet prepared by the FCC, 

. It is available fron the 
Us. Governnent Printing Office, Washington, D.c. 20402, Stock No, 
004-000-00345~4.. 
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Section 4 
‘TROUBLESHOOTING 


4.1 OVERVIEN 


‘This section describes the diagnostic features with which the #002 
Controller ie equipped. MD01 Controller diagnostic modes include 
power-up (and reset) self-test and on-line host-initiated 
Giagnostic facilities. The principal function of these tests is to 
determine HD01 Controller functional integrity and to distinguish 
between failures of the HD01 Controller and the disk drive, This 
section is divided into four subsections, as listed in the 
following table: 


Subsection title 
41 Overview 
422 Power-Up Self-Test 
43 Online Diagnostic Conmands 
44 MDO1 Controller LEDs 


4.1.1 SERVICE 


The components of your Eulex MDO1 Controller have been designed to 
give years of trouble-free service, and they were thoroughly tested 
before leaving the factory. 


If one of the diagnostic procedures described in this section 
Andicates a component is not working properly, the 4D01 Controller 
Rust be returned to the factory, or to an Bnulex authorized repair 
center, for service. Bnulex products are not designed to be 
repaired in the field. 


Before returning the component to Enulex. whether the product is or 
1s not under warranty. you must contact Emulex's Technical Support 
for instructions and a Return Materials Authorization (RMA) nunber. 


DO NOT RETURN AN KDO CONTROLLER TO EMULEX WITHOUT AUTHORIZATION. 
An DOL Controller returned for service without an authorization 
will be returned to the ovner at the owner's expense. 


In the continental United States. Alaska. and Hawaii contact: 


Enulex Custoner Support 
3545 Harbor Boulevard 
Costa Hesa. CA 92626 
(714) 662-5600 TWX 910-595-2521 


Outside the United States, contact the distributor fron whos the 
p01 Controller was initially purchased. 
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After you have contacted Pnulex and received an RMA nunber. package 
the MDO1 Controller (preferably by using the original packing 
material)’and send the MDO1 Controller POSTAGE PAID to the address 
given you by the Euulex representative. The sender should also 
insure the package 


4.2 SELP-TEST PROCEDURES 


‘The MDO1 Controller performs a self-test procedure when it operates 
An either of two modes: the normal mode or the burn-in mode. These 
two modes and their corresponding self-test procedures are 
deacribed in the following subsections. 


4.2.1 NORMAL MODE 


‘The MDO1 Controller operates in the normal mode when it performs 
typical disk controller functions such as a disk format operation 
or a read operation. When the 4D01 Controller is operating in the 
normal mode and power-up or reset conditions occur. it performs a 
Belf-teat procedure to determine if its interface circi memory « 
and on-board microprocessor are operative. The self-test procedure 
consists of several individual tests that exercise separate 
Conponents of the MD01 Controller. These tests are performed 
Bequentially; the success of one test enables the next test to be 
executed. If an individual test faile, the 4D01 Controller. self- 
test procedure stops at the location of the failure. 


Before the self-test procedure begins. a Power-up Reset Clear code 
ig output to the two on-board LRDs to indicate that the MDO1 
Controller is ready to perform a sel £~ Té the HD01 Controller 
self-test procedure succeeds. a Self-Test Pasa code is output to 
the on-board LEDS. The LED locations on the 4001 Controller are 
hown in Figure 4-1, and LED Teat Code descriptions are listed in 
Table 4-1. 


Table 4-1, LED Test Code Descriptions 


c LED 4 LED 3 Feat Description 

0 Power-up Reset Clear 

ao Pover-Up Self-Test Pass Code 
0 = OFF Inot 14) 1 = ON (it) 


If the MDO1 Controller is operative. LED 3 (see subsection 4 4) 
blinks. If the MDO] Controller fails its self-test procedure. 
LED 3 does not blink. 
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Self-Test Procedures 


After the self-test procedure is successfully completed, the HD02 
Controller continues with the initialization routine. If the SCST 
interface circuits and the 8031 microprocessor are functioning, the 
MDO1 Controller enters the on-line mode and is available to the 
Initiator, At this time, the Power-Up Self-Test Pass Code (see 
Table 4-1) is displayed by LED 3 and LED 4. Pailures in the Disk 
Formatter and/or disk drive result in a CHECK CONDITION status code 
in response to the completed TEST UNIT READY command (see 
subsection 8.3.15) or in response to a completed data transfer 
Gonmand (auch a6 READ or WRITE). Purther analysis of these 

lures can be made by using the SEND DIAGNOSTIC conmand (see 
subsection 8.3.14), 


nore 


If the MDO1 Controller nelf-test procedure is 
initiated on-line (via the SEND DIAGNOSTIC 
command, see subsection 8.3.14), the hos 
device paraneter definitions are lost. 
default parameters had been overridden previously, 
the host must resubait the parameters to the MO01 
Controller by using the MODE SELECT conmand (see 
subsection 8.3.4). 


4.2.2. BURNIN MODE 


During the burn-in mode, the MDO1 Controller self-test procedure is 
repeated continuously until a failure is detected, The MDO1 
Controller contains an eight-bit burn-in connectot used to report 
self-test failures when the HD01 Controller is operating in the 
burn-in mode. The burn-in connector consists of four pin 
assignments on the test connector, reference designator 36 on the 
MOO] Controller (see Figure 3-1), and four pin asaignments on the 
User's Panel connector, reference designator JS on the HDOL 
Controller (see Figure 3-1). ‘The burn-in connector pin assignnents 
are shown below: 


Bit 
07-06 ~— OS Ok 0302s Ss 


Connector | J6-9 J6-8 36-7 36-12 JS-4 95-6 35-7 35-9 


As each individual test is performed during the M001 Controller 
burn-in mode, a test code is output to the burn-in connector to 
indicate which component on the MD01 Controller is currently being 
tested. If an individual test fails, the corresponding test code 
is output. The individual tests in the self-test procedure and 
their corresponding codes are listed in Table 4-2. (The codes are 
listed in their hexadecimal notations.) 


Online Diagnostic Commands 


To establish the MD01 Controller burn-in mode- ground pin J6-5 
Once the burn-in mode has been established. to cause the MDO1 
Controller to perform its self-test procedure continuously. ground 
pin 35-8 and reset the MD01 Controller. 


Table 4-2. 001 Controller Test Code Descriptions 


Test Code * ‘Teat Description 
(hexadecimal) 
00 Fower-up Start Code 
o1 Buffer Controller Reset Status Test 
02 Disk Formatter Reset Status Test 
04 SCSI Reset Latch Test 
40 8031 Microprocessor Self-Test 
aL ROW Checksum 7 
42 Buffer Controller LST Register Test 


a External RAM Data T¢ 

44 External RAM Parity Test 

45 Buffer Controller LSI Parity Detection Test 

46 Buffer Controller LSt Parity Interrupt Test | 
a1 Disk Formatter LSI Register Test 

83 SCST Controller LSI Self-Diagnostic Test 

a4 SCST Controller LSI Interrupt Test 


85 SCST Controller LSI Register Test 


* Asserted bits are low true 


4,3 ONLINE DIAGNOSTIC COMMANDS 


‘The MDO1 Controller supports a set of online diagnostic 
subconmands. which are used to further delineate peripheral or ND01 
Controller failures. These diagnostic subconmands are specified ty 
the SEND DIAGNOSTIC connand and executed by the RECEIVE DIAGNOSTIC 
command. The diagnostic oubconmands are listed in Table 4-3 and 
described in subsection 8.3.14. 


NOTE 


The host may detect the diagnostic subconmand 
execution has been completed if the MDOL 
Controller responds to other commands after it has 
been reset. If a failure occurs. the 4D01 
Controller halts. The host can issue a SCSI bus 
reset instruction to cause a retry of the 
lagnostic procedures. Execution of the self-test 
procedure automatically resets the 4D01 

Controller 
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Table 4-3. MD01 Controller Diagnostic Subcoamands 


Diagnostic Subconmand Description 


|eRronA paave DraGNOSTIGS | causes wool controler to vorform 


write and verify operations on 


each surface of the diagnostic 
cylinder. 
READ BAD SECTOR PILE Causes 4001 Controller to transfer 


the contents of the Bad Sector 
File to the Initiator. 


READ DISK PARTITIONS Causes 4002 Controller to t 
the physical addresses rela 
the Logical partitions on the 
Specified disk drive to the 
Initéator. 


READ LONG Causes HD01 Controller to perform 
Fead operation of one data block 

nd ite 6 bytes of ECC. starting 

at the specified block address. 


WRITE LONG Causes MD01 Controller to perform 
a write operation of one data 
block and its 6 bytes of ECC. 
otarting at the specified block 
address. 


4.4 M001 CONTROLLER LEDS 


The locations of the two MDO1 Controller on-board LEDs are shown in 
Pigure 4- 


LED 3 is mounted on the HD01 Controller and indicates the status of 
the MD01 Controller. LED 3 blinks on and off when the HDO1 
Controller is operating properly. LED 3 remains either illuninated 
or extinguished if the MD01 Controller malfunctions or hai 
encountered a fatal hardvare condition. If this last situation 
Occurs. the MDO1 Controller must be reset to recover from the fate} 
hardware condi tion. 


LED 4 is mounted on the MDO1 Controller and is currently not used. 
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Figure 4-1. Location of LEDs on the MD01 Control 
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Section 5 
PUNCTIONAL DESCRIPTION 


5.1 OVERVIEW 


This section describes HDO01 Controller architecture and disk 
gperation. For reference convenience, this section is divided into 
three subsections, as listed in the following table: 


aiisectton|) aia 


Sal Overview 
MDO1 Contro11. 


: Architecture 
5.3 Disk Operations 


+2 MDO1 CONTROLLER ARCHITECTURE 


Figure 5-1 is a block diagram that shows the major functional 
elements of the MDO1 Controller, The HDO1 Controller is organized 
around the 8031 microprocessor, and the Disk Formatter and Butter 
Controller custom VLSI chips designed by Enulex. 


‘Two buses ate used in the MDO1 Controller: the data bus and the 
microprocessor bus, 


The data bus 1s connected directly to the Disk Pormatter, buffer 
Renory, and Buffer Controller, ‘The Buffer Controller is connected 
directly to the buffer menory and the microprocessor bus. 
Therefore, the data bus and Buffer Controller provide a data path 
between the registers in the Disk Formatter, the buffer memory, and 
the 8031 microprocessor. 


The microprocessor bus provides a path for transmission of contro} 
and status information, This information may be passed between the 
8031 microprocessor, the EPROM, the Buffer Controller, and the Disk 
interface. 


5.2.1 8031 MICROPROCESSOR 


The 8031 microprocessor (with the Disk Pormatter) controls all disk 
drive operations. These operations include drive control, head 
Positioning, and reading drive status. ‘The Disk Formatter controls 
formatting of the data that is written to, and read from, the disk 
Grive. The 6031 microprocessor generates Read and Write commands 
that are executed by the Disk Formatter. All Read and Write 
conmands involve operations only on a single data plock (256 or 512 
bytes). 
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Figure $-1, MDO1 Controller Block Diagram 


Functional Description 


Disk Operations 


5.2.2 DISK PORMATTER 


The Disk Formatter is a 40-pin VLSI integrated circuit fabricated 
with CMOS gate array technology. This circuit, in conjunction with 
the 8031 microprocessor, handles the read and write operations of 
the disk drives. 


5.2.3 BUPPER CONTROLLER 


‘The Buffer Controller is a 68-pin VLSI integrated circuit fapri- 
cated with CHOS gate array technology. The circuit is basically a 
three-channel DMA controller. The Buffer Controller controls data 
movenent into or out of a dynamic buffer memory and provides the 
connection between the microprocessor bus and the data Dus. 


The Buffer Controller circuit provides the address and control for 
multiple 4D01 Controller activities accessing a dynanic buffer 
nenory. The Buffer Controller does the following? 


© Handles addressing and control operations for the Disk 
Formatter 


© Handles dynamic memory timing and refresh 


© Performs parity checking and generation for the puffer 
menory 


* Connects the microprocessor pus to the data pus 


© Decodes the microprocessor address for the buffer memory and 
the internal MD01 Controller 1/0 space 


© Determines priority of buffer memory access 


3. DISK OPERATIONS 


The following subsections describe HDO1 Controller functions during 
operations with the disk drive. 


5.3.1 TRACK FORMAT OPERATIONS 


Each track is formatted with a physical address in the header 
Identification (1D) field of each sector. The uDO1 Controller 
Supports a four-byte header, shown in Figure 5-2. The track 
address is defined as the cylinder and head address of the 
specified track. Spare sectors may be allocated on each track. 
The interleave factor may be specified during a format operation 
(see the FORMAT UNIT conmand, subsection 8.3.2). 
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Bit 
Byte 07 «06 = 05d 03d 
on 2 2 2 2 2 2 | cytw (nse) 
02 Cylinder Number (LSB) 
03 DT SP Sector Number 
o4 o 0 Head Number 


Pigure $-2. HDO1 Controller Disk Header Format 


Cylinder Humber (CYLN) = Bytes 0) through 02 
Andicate the cylinder number of the specified track. 


‘The MDO1 Controller sets this bit to one when the track is 
defective, 


Spare Sector (SP) = Hyte 03, Bit 06 

‘The MDO1 Controller sets this pit to one when the sector is a spare 
sector on the track, 

Sector Number = Byte 02, Bits <05:00> 


These bits indicate the sector number. 


Head Nunber = Ayte 04, Bits <05:002 


These bits indicate the head nunber. 


When a data track develops multiple error conditions that cannot be 
resolved by the use of spare sectors, the MD01 Controller refornats 
that data track as a flaved data track. A defective data track is 
reformatted with the track address of the allocated alternate track 
in the header of each sector. Each such header has the Defective 
‘Track bit set. The MDO1 Controller does not consider the 
interleave factor when it formats a defective track. 
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Disk Operations 


An alternate track is a track in the reserved-controller storage 
area on the disk drive. An alternate track remains unformatted 
until allocated as a data storage track. When an alternate track 
4s so allocated, it is formatted with the sector address of the 
gefective track. The MD01 Controller considers the interleave 
factor when it formats an alternate track. 


5.3.2 BAD SECTOR FORMAT OPERATIONS 


‘The MOL Controller maintains the Bad Sector Pile on one cylinder 
in an area that is not accessible to the host. ‘The Bad Sector File 
45 duplicated on each track of the Bad Sector Pile cylinder and may 
not be larger than one track. The Bad Sector Pile header format is 
shown below. 


Bit 

Byte 07 06 = 05 os 0 
00 | kangth of ea sector File (imber Of blocks] | 
on Number of Remaining Alternate Tracks (SB) ] 
02 Nunber of Remaining Alternate Tracks (L@) 

03 Next Alternate Track Logical Block Addreus (HSB) | 
04 |Next Alternate track Logical Block address | 
05 Next Alternate Track Logical Block address 
06 Next Alternate Track Logical Block Address (LS) 

07 Nunber of Bad Sector File Entries (MSD) 


‘Length of Bad Sector Pile - Byte 09 
This byte specifies the length, in number of blocks, of the Bad 
Sector File, excluding the header block. 


These bytes specify the number of renaining Alternate Tracks on the 
disk drive, 


Disk operations 


‘These pytes specify the Logical Block Address of the next Alternate 
‘Track. 


‘These bytes specify the total number of Bad Sector File entries. 


‘The MDO1 Controller formats data for each Bad Sector File entry in 
the following format: 


Bit 
Byte 07 «06 «©6054 S32 


948 (n=1) Original Logical Block Address (MSB) 


Original Logical Block Address 


Original Logical Block Address 
Original Logical Block Addrens (LSB) 5 


13¢8(n-1) | aut | Re 


ign Logical Block Addr 


Re-assign Logical Block Addres 


-assign Logical Block Address 


Re: 


ign Logical Block Addr 


(usB) 


where n = Bad Sector entry nunber 
ALT Bit, Byte {14 + a(n=11) 


When the ALT bit is set to one, the Re-assign Logical Block Address 
field specifies the address of the first lock of the Alternate 
Track. When the ALT bit is reset to zero, the Re-assign Logical 
Block Address field specifies the Spare Logical Block Address that 
is equivalent to the Original Logical Block Addre: 


When the ALT bit is set to one, these bytes indicate the first 
block of the defective track. ‘When the ALT bit is reset to zero, 
these pytes indicate the logical block address assigned to the 
Spare Logical Block Address. 
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Section 6 
INTERFACES. 


6.1 OVERVIEW 


‘This section describes the interfaces used by the MDO1 Controller. 
It includes information about how the MDO1 implements the SCSI bus 
interface electrical and mechanical requirenents, and how it 
Anplenents the S1506~conpatible interface electrical requirements. 
This section 1s divided into five subsections, as listed in the 
following table: 


Subsection Title 


6.2 overview 

6 SCSI Bus Interface 
User's Panel Connection 
DC Power Connection 
Dink Drive Interface 


6.2 SCSI BUS INTERPACE 


Information about MD01 Controller implementation of SCSI bus 


electrical and mechanical requirements is provided in this 
subsection. 


6.2.1 SCSI BUS INTERFACE PHYSICAL DESCRIPTION 


SCSI bus devices are daisy chained with a connon cable; both ends 
gf the cable are terminated. All signals are common between all 
SCSI bus devices. the MD01 Controller supports the ANSI SCSI 
specification single-ended option for drivers and receivers. The 
maximum cable length allowed is six metera (20 fect). The iength 
of the cable located within the FCC compliant subsyaten cabinet 
(that ‘contains the MD01 Controller) {s included when calculating 
the total length of the SCSI bus. The SCSI cable that connects the 
Compliant subsystem cabinet (that contains the MDO1 Controller) to 
the host systen must be shielded and properly grounded. 


To support daisy-chain connections, SCSI devices that use shielded 
connectors should provide two shielded device connectors on the 
compliant subsystem cabinet. These two connectors may be wired 
one-to-one, with a stub going to the SCSI device's drivers and 
Feceivers (provided the maximum stub length specified in subsection 
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6.2.1.1 48 not violated), Alternately, two cables may be run fron 
two shielded connectors to the drivers and receivers so that the 
maximum stub length is not violated. 


6.2.1.1 Internal Cable Requirenents 


Té the MDO1 Controller and the SCSI host adapter reside in the sane 
compliant cabinet, you must use a 50-conductor flat-ribbon cable or 
a 26-twisted-pair flat cable to connect the MD01 Controller and 
SCSI host adapter. The maximun cumulative cable length is 6 
meters, Each SCSI bus connection must have a 10-centimeter 
{4-inch) maximun stub length. For information on SCSI bus 
termination, see subsection 3.3.9. 


6.2.1.2 Shielded Cable Requirenents 


If the MD01 Controller and SCSI host adapter do not reside in the 
Sane compliant subsysten, then a abielded SCSI cable must be used 
to connect the MD01 Controller and the host adapter. The connect or 
for the SCSI bus shielded cable is a S0~pin connector that contains 
two rove of 25 fenale contacts on 100 mil centers. The connector 
shielding systen must provide a direct current (DC) resistance of 

fees than 10 milliohns fron the cable shield at its termination 
point to the compliant subsysten cabinet, For information on FCC 
Compliance, see subsection 3.5. 


6.2.2 SCSI INTERPACE ELECTRICAL DESCRIPTION 


‘The MDO1 interfaces to SCSI host adapters and other controllers via 
the SCSI bus), A 50-pin male IDC connector reference designated J6 
fon the M001 piugs directly into the SCSI bus. Component locations 
for the MDO1 are shown in Pigure 6-1, All signals use open 
collector driver 


6.2.2.1 Qutput Signal characteristics 


When measured at the SCSI device's connection, each signal driven 
by a SCSI device has the following output characteristics: 


@ Signal assertion = 0.0 VDC to 0.4 vDC 


© Minimun driver output capability = 48 milliamperes (sinking) 
at 0.5 VDC 


@ Signal negation = 2.5 VDC to 5.25 VDC 
‘All assigned signals are terminated with 220 ohns to +5 volts, or 


{eo ohns*to 4.3 VDC (nominal) and 330 ohms to ground at each end of 
the SCSI cable as shown in Pigure 6-2. 
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Figure 6-1. 


MDO1 Controller Component Locations 
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Figure 6-2 


SCSI Bus Signals Termination 
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6.2.2.2 Input Signal characteristics 


When measured at the SCSI device's connection, each signal received 
by a SCSI device has the following input characteristics: 


© Signal true = 0.0 voc to 0.8 VDC 
© Maximum total input load = -0.4 milliamps at 0.4 VDC 


© Signal false = 2.0 voc to 5.25 VDC 


© Minimum input hysteresis = 0.2 VDC 


6.2.2.3 Terminator Power (Optional) 


‘The MDO1 supports the single-ended SCSI option that provides pin 26 
with termination power that has the following characteristico: 


Vee = 4,0 VDC to 5.25 VDC (through diode) 
800 miliianps maximun source drive capability 


information on implementing the SCSI termination power option, 
subsection 3.3.8. 


6.2.3 SCST BUS SIGNALS AND TIMING 


SCSI bus activities involve one or more of the following SCSI 
phases of operation: 


Arbitration Phase 
@ Selection Phase 
* Reselection Phase 
© Conmand Phase 

© pata Phase 

© status Phase 


© Message Phase 


These phases are described in Subsection 7.3. When the SCSI bus is 
not involved in one of the above phases, it is in the Bus Free 

‘SCSI phase sequencing is acconplished by asserting or 
de-asserting the SCSI bus signals; the signals are described in 
subsection 6.2.3.1. 
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6.2.3.1 SCSI Bus Signals 


There are 18 signals on the SCSI bus. Nine signals are control 
signals that coordinate transfer of data between SCSI bus hoot 

dapters and controllers; nine signals are for an eight-bit data 
pug with parity. ‘The signals are listed and described in Table 


3p Table 6-1, the eight data bit signals are represented by 060 
through 087, where B87 is the most significant bit and hae’ the 
highest priority during the Arbitration Phase. Bit numbers 
significance, and priority decrease dovnvard ¢o 050. ‘The’ parity, 
represented by the MBP a{gnal, is always odd. Host adapters ang 
Controllers on the SCSI bus can generate parity and have parity 
Getection enabled. The M001 can be configured to enable its parity 
detection function (see subsection 3.3.5); During the Arbitration 
Phase, parity is not guaranteed to be valia. 

Pin/signal assignments for the SCSI bus interface are listed in 
Table 6-2; they support only the SCSI single-ended option. 
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nobie 6-1, Sst Bus Signals 
Mnemonic Signal Description 
ae 
oe bare Bus Bie 
Ba } 
Bh H 
DB3 Data Bus Bit 3 
oe bees Bus Bie & 
Ea meee bus Bit § 
tee Both bus pit € 
DB7 Data Bus Bit 7 | 
mp | Bees Bie eee Bus batty | 
ack | Acknowledge indicates acknowledgment for a | 
i REQ/ACK data transfer handshake 
i pecetton i 
REQ Request Indicates a request for a REQ/ACK 
| sree teatatet andahake operacion 
aw | aetention rnatcates AprovtrON condition | 
j (i,e., the Initiator has a 
LeasagettS kena to: ne faeget). 
Bremadt itaONeondi tion te 
described in Subsection 7.7.2. 
RST Reset Indica’ RESET condition (i.e. 
Eitarg the ses? fue of 912 
seeaet rhe che RESET. condition 
HHI o0a"t® Babsection f-302. 
sa, | setest Used fo select and/or reselect « 
BEST Batata 
ser | sun Indjeates the SCSI bus 8 being 
used { 
c/D Control/Data Indicates command, status 
restates SPteanatets of data in 
inajor date out erenoter 
yo Input/Out put Indicates direction of data 
aeeectne on che daze. bos with 
ws | nessage Indicates. the ScS1 bus is in the 
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Table 6-2, Pin/Signal Assignments at SCSI Bus Interface 


Pin Signal Nane Input /output 
1 Gx s 

2 =D0 Input/Output 
3 xp ee 

4 DL Input /Out put 
5 ano ee 
6 =D2 Input/Output 
7 cud s- 

@ =D3 Input/Output 
9 oxo + 

20 ~D4 Input/out put 
n Gyo o- 

a2 =D5, Input /output 
a3 GND <= 

a4 =D6 Input/Out put 
15 | GND s- 

16 -07 Input /Out put 
a7 Gx = 

18 =DP (Data parity) Input /out put 
19 xp o 

20 n/c = 

21 cup =: 

22 ne = 

23 cup = 

24 nc 

25 Optional GxD 

26 Optional Veo 

27 cn 

28 n/c 

29 GND 

30 n/c 

2 GND ~ 

32 Ani Input /Out put 
33 cup .- 

34 ne - 

35 cn) = 

36 -BSY Input/out put 
7 oun <- 

38 =ACK Input/Output 
39 cup +. 

40 RST Input/Output 
42 exp <- 

a2 =MSG Input/Output 
43 Gx <- 

44 =sEL Input/Output 
45 ox a 

46 =c/d Input /out put 
a7 GND Perea 
48 REQ Input /Output 
49 np <- 

50 =Input /out put Input /output 
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6.2.3.2 S081 Bus Timings 


Except where noted, the delay time measurenente for each SCSI 
device (host adapter or controller) is calculated fron signal 
conditions existing at the SCSI bus connection for that device. 
Normally these measurenents do not consider delays in the SCSI bus 
cable, The SCSI timings are listed and described in Table 6-3. 


‘The timing diagram shown in Figure 6~3, shows the typical 


relationship between SCSI bus signals and SCSI bus phase 
sequencing. 


Table 6-3. SCSI Bus Timings 


‘Timing Duration Description | 
‘Arbitration 2.2 nsec |The minimum time a SCSI bus host 
Delay adapter or controller needs fron 
time the ~BSY signal is 


jerted for arbitration until the 
1 can examine the data bus to 
determine if arbitration has bi 


won, There is no maximun tiné 


a 


Bus Clear Delay* | 800 nsec | The maximum time a SCSI bus host 
adapter or controller requires to 
stop driving all SCSI bus signals 
after 
1) a Bus Free Phase is detected and 
2) the -SEL signal 19 received fron 
another SCSI bus host adapter or 
gantrolier during the Acbitration 
Phase. 


Bus Free Delay | 800 nsec |The minimun time a SCSI bus host = | 
adapter or controller waits after 
it has detected the Bus Free Phase 
until it asserts the BSY signal 
when going to the Arbitration 
Phase, 


* In the Bus Clear Delay, for condition 1) the maximum time 
allowed for a SCSI device to clear the SCSI bus is 1200 nsec 
fron the time the -BSY and ~SEL signals both first become 
false. If a SCSI device requires more than a Bus Settle Dela 
to detect the Bus Free Phase, it clears the SCSI bus within the 
time duration of a Bus Clear Delay minus the excess time. 


continued on next page 
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3. 


SCSI Bus Timings (continued) 


‘Timing 


Duration 


Description 


Bua Set Delay 


1.8 psi 


Bus Settle Delay | 400 noec 


cable Skew Delay 


Deskew Delay 


Reset Hold Time 


Selection Abort 
‘Time 


Selection Timeout 
Delay 


10 nsec 


45 naec 


25 usec 


200 psec 


250 msec 


‘The maximun time a SCSI bus host 
adapter or controller is allowed 
after it detects a Bus Pree Phase 
to assert the ~BSY signal and the 
SCSI ID bit on the data bus as a 
reguirenent for entering the 
Arbitration Phase. 


The time for the SCSI bus needs to 
ttle after changing certain 
control signals, 


‘The maximun difference allowed in 
Propagation tine between any two | 
SCSI bus signals when measured H 
between any two SCSI bus devices. 


‘This time is used to calculate the | 
minimun time required for deskew of | 
certain signals, 1 


The minimun time for which the RST 
signal is to be asserted, There is 
no maximun tine, 


The maxinun timeout duration a Tar- 

get or Initiator) muat take fron 

tg most recent detection of being 
ted (or reselected) until it | 


rts the BSY signal, This 
timeout is required to ensure a 
Target (or Initiator) does not 
assert the BSY signal after a 
Selection (or Reselection) Phase | 
has been aborted. This timeout is | 
not the sane thing as the Selection 
‘Timeout Delay. 


The minimun recommended time an 
Initiator (or Target) should wait 
for a -BSY response, during the 
Selection or Reselection Phase, 
before starting the timeout 
Procedure. 


msec = milliseconds 
nsec = microseconds 
nsec = nanoseconds 
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SCSI Bus Timing Diagran (Sheet 1 of 3) 


Figure 6-3. 
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Figure 6-3. SCSI Bus Timing Diagran (sheet 2 of 3) 
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SCSI Bus Timing Diagram (Sheet 3 of 3) 


Figure 6-3. 
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MDO1 Controller User's Panel Connection 


6.3 MBO] CONTROLLER USER'S PANEL CONNECTION 


Connector J5 (see Figure 6-1) on the MDO1 Controller is called the 
user's panel connector. It is used to connect the MDOI Controling 
fo external LEDs. On Emulex subsystens, these external LEDS are 
located on the user's panel resident onthe subsystem bezel, “The 
user's panel connector is a 10-pin 3M P/N 3473-XXXX. The connector 
Pin descriptions are listed in Table 6-4 and described in thio 
Subsection. 


Table 6-4. Connector 35 Pin Description 


Pin | connection True Function 
ro Ground = 
2 5 Bs 
3 su3 High Drive 1 Write Protect 
4 LED 4 Low Drive 1 Ready 
5 2 igh Drive 0 Write Protect 
6 LED 3 Low Drive 0 Ready 
id LED 2 Low Drive 1 Write Protect on 
8 sil High Not Used 
9 LED 1 Low Drive 0 Write Protect on 
io 45 volts - 


HED-E feagy,-, When the low level {9 applied ko this, aignad tine, 
LED 0 4s 1it to indicate Disk Drive 04s in the online mode and’ not 
busy. 


LED1_tirite Protect On - When the low level is applied to this 
signal line, LED 1 is lit to indicate Disk Drive 0 is write 
protected, 


‘LED2Ready - When the low level is applied to this signal line, 
LED 2 is 1it to indicate Disk Drive 1 is in the online mode and not 
busy, 


LED-2 Hirite Protect On - When the low level is applied to this 
Signal line, LED 3 is 1it to indicate Disk Drive 1 is write 
protected. 
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6.4 DC POWER CONNECTION 


‘The MT01 Controller power supply, reference designated 31 (see 
Figure 6-1), is an AMP P/N 641737-1, Table 6-5 lists the power 
connections for this connector. The pin locations for this 

connector are shown in Figure 


Table 6-5. Power Supply Connections at Connector J} 


A Description 


Wo Connection 


Ground 


4 
2 
2 No Connection 
3 
4 


+5 VDC, + 5%, 1.5 amps nominal 


parma gummi pe=' 


Figure 6-4. Pin Locations for Connector 31 
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6.5 DISK DRIVE INTERPACE 


Zhe HOI Controller interfaces with $7506 disk drives via a 34-pin 
gontrol cable and a 20-pin data cable, for each disk drives A 
34-pin male connector at reference designator Pl on the HOO 
Controller plugs directly into the 81506 disk drive control cable. 
‘The MDO1 Controller contains two 20-pin male connectors, one at 
reference designator J3 and one at reference designator J4.. The 
MDO1 Controller can integrate a maximun of two disk drives. Either 
20-pin connector (reference designator J3 or J4) can plug directly 
into the data cable for the firnt disk drive. Ifa second disk 
drive ie configured, the unused 20-pin connector is plugged into 
the data cable for that disk drive. 


The pin/signal assignments for control signal interface between the 
MDO1 Controller and an S7506 disk drive are shovn in Figure 6-4. 
The pin/signal assignments for data signal interface between the 
D021 Controller and an $1506 disk drive are shown in Pigure 6-5, 


Figure 6-5. Control Pin/Signal Assignnents at S7506 
Disk Drive Interface (Connector Pl) 
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Figure 6-6. Data Pin/Signal Assignments at ST506 
Disk Drive Interface (Connector J3 or J4) 
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Section 7 
SCSI PROTOCOL DESCRIPTION 


7.1 OVERVIEW 


This section describes the SCSI bus protocol. It includes 
Anformation on SCSI bus phases and phase Sequencing, procedures for 
queuing SCSI bus commands, and procedures for passing control ano 
Btatus information between SCSI bus host adapters and controllers 
by using SCSI menory address pointers. ‘This section is divided 
into seven subsections, as listed in the folloving tables 


Subsection Title 


7a Overview 
722 SCSI Bus Overview 

13 SCSI Bus Phases 

a4 SCSI Bus Phase Sequencing 
ns SCSI Kenory Address Pointers 
16 SCSI Bus Conditions 


7,2 SCSI BUS DESCRIPTION 


‘The Small Computer System Interface (SCSI) is a standard interface 
established to support mass storage, printer output, and network 
Communication for microcomputers and Biniconputera.’ Te interface 
46 an eight-port, daisy~chained bus, The SCSI command standard for 
the MDO1 Controller is based on the ANSI X319.2/82-2 Revision 14 
(01 May 1964) SCSI Interface Specification. 


The SCSI bus can support up to eight SCSI host adapters and/or 
controllers. Each controller can be connected to a maximun of 
ight devices (called Logical Unit Numbers, or LUNs). The MDO2 
Controller hardware supports any combination of host adapters, 
Antelligent controllers, or intelligent peripherals connected to 
the Scsi bus, The M001 Controller supports up to two LUNS (STSo6= 
compatible disk drives). Three basic SCSI configuration: 
Supported with the MDO1 Controller and SCSI bus: 


© Single initiator, single target 
© Single initiator, multi target 
© Multi inftiator, multi target 
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SCSI Bus Description 


Communication on the SCSI bus occurs between a host adapter and a 
controller. (The MDO1 Controller also supports communication 
between two controllers, as in a copy operation.) then a host 
adapter and a controller communicate, one acts as the Initiator and 
the other acts as the Target. The Initiator (usually the host 
adapter) originates an operation, and the Target (usually a 
peripheral controller, such ao the MDOl Controller) performs the 
Operation. Sample system configurations supported by 4002 
Controller hardvare are shown in Pigure 7-1. 


Some SCSI bus functions are assigned to the Initiator and sone 
functions are asaigned to the Target. The Initiator can arbitrate 
for control of the SCSI bus and select a specific Target. The 
Target can request the transfer of conmand, data, status, or other 
Information via the SCSI bua. In some circumstances, the Target 
can arbitrate for control of the SCSI bus to fect an Initiator 
and continue an operation. Sonetimes, the Target becones an 
Initiator and acbitrates for control of the SCSI bus; for example, 
when it performs a copy operation, 


SCSI bus data transfer operations are asynchronous and follow a 
defined request/acknowledge (REQ/ACK) handshake protocol. | (this 
protocol is defined in the ANSI SCSI specification.) One eight=bit 
Byte of information can be transferred with each handshake. 


‘The SCSI bus consists of 18 signal lines, Nine signal lines are 
for an eight-bit data bus vith parity: the other nine 1g Lines 
fare for control and status signals that coordinate data transfer 
Operations between the host adapter and SCSI controllers, SCSI bus 
Signals are described in detail in subsection 6.2.3.1, 
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Figure 7-1. Sample SCSI Bus Configurations 
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7.3. SCSI BUS PHASES 


The activities on the SCSI bus can be divided into the following 
phases of operation: 


© Arbitration 
© Selection 


© Reselection 


~ Command 
- pata 

= status 
= Message 


‘These phases are supported as specified by the ANSI 
specification (listed in subsection 1.1.1). The ph. 
individually aiscuased in subsequent subsections. ‘The last four 
phases (Command, Data, Status, and Message) are grouped together as 
Information Transfer Phi 


When the SCSI bus is not involved in one of the SCSI bus phases, it 
ig ina Bus Free Phase. The Bus Free Phase indicates that no host 
adapter or controller is actively using the SCSI bus and the SCSI 

bus is available for subsequent user! 


‘The SCSI bus activities, implemented by the MD01 Controller, 
include the disconnect function (see subsection 1.3) and 
reselection function (see subsection 7.3.2),  Overlapped 
operations on multiple contreliers and multiple logical unite are 
supported, 


In the following subsections, no attempt is made to detail the SCSI 
bus signal sequences; the signals are listed in subsection 6.2.3.1. 
T£ detailed signal sequence information is required, refer to the 
ANSI SCSI standard listed in subsection 1.1.1. 


7.3.1 ARBITRATION PHASE 


‘The Arbitration Phase is an optional implenentation on the SCSI 
bus. This phase ie used when multiple controllers or processors 
vie for SCSI bus ownership. Since multiple hosts adapters and/or 
controllers may desire control of the SCSI bus concurrently, 
arbitration for the SCSI bus is a requirenent for the MDOl 
Controller. 
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7.3.2 SELECTION AND RESELECTION PHASES 


‘The SCSI bus Selection and Reselection phases provide 


thods for 
establishing a link between the Initiator and a decir 


Target. 


Uaually the HDO1 Controller is elected by an Initiator to perform 
sone function (e.g., read or write data). ‘The HDO1 Controlier then 
has the option of disconnecting fron the SCSI bus. When the MDO] 
Controller needs to re-establish the link to ite original 
Initiator, it reselects that Initiator. 


For the copy function, however, the HD01 Controller can behave as 
an Initiator and select another controller aa a Target source or 
destination for the copy operation. While in the Initiator mode, 
the MDO1 Controller always issues an IDENTIFY message (see 
subsection 7.3.3.4) after selecting a Target. 


The SCSI Selection and Reselection Phases can be terminated for any 
one of three conditions: 


1+ The preceding Selection or Reselection Phase 1 successfully 


completed by using the Selection/Reselection handshake 
Protocol, 


2, A Selection/Reselection timeout occurs, the timeout 
Tesults if any Target or Initiator does not respond to the 


ection/Reselection Phase within a timeout period of two 
cond, 


3, A Reset (-RST) signal occurs on the SCSI bus. When this 
signal is asserted, all SCSI bus nequences are immediately 
terminated and the SCSI bus aign ed by all 


Initiators and Targets, 


The Initiator can use the Attention (-ATN) signal to notify the 
HDO1 Controller that a message fron the Initiator is ready, To 
Quarantee that the Target recognizes the Attention condition before 
the Command Phase is entered, the ~ATN signal level must be true 
before the Selection or Reselection Phase is completed. 


ge 45 used during the Selection Phase sequence, 
the specified Logical unit Number (LUN) has precedence over the LON 
field in the Conmand Descriptor Block (CUB). (ctBs are described 
An detail in Section 8.) The IDENTIFY mensage also informs the 
Target if the Initiator supports the disconnect function, 
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NOTE 


If the Initiator selects a nonexistent LUN, a 
vendor unique status of nonexistent device (NED 
bit) is returned in the Status Byte (see 
Subsection 7.3.3.3.1). Selected LUNs that have 
not been initialized by the MD01 Controller report 
a BUSY statua code (e.g., at startup, or when they 
are not connected to the MDO1 Controller). 


7.3.3. INFORMATION TRANSFER PHASES 


‘The Command, Data, Status, and Message Phases are grouped together 
as Information Tranafer Phases because they are all used to 
transfer data or control information via the SCSI data bus. The 
Information Transfer Phases are described in the following 
subsection! 


7.3.3.1 Command Phase 


‘The Conmand Phase allows the Target to request conmand information 
from the Initiator, An Initiator issues SCSI conmands to a Target 
by tranefecring a conmand packet, called a Command Descriptor Block 
(ee). The length of the SCSI command and the meaning of the 
information in the conmand packet depends on which conmand is being 
transferred. (See Section 8 for definitions of SCSI commands and 
all SCSI COBs supported by the MDO01 Controller.) 


Phe lank byte of every command packet, (see, Figure $1) 18 a control 
byte and can be differentiated into the following bit groups: 


© The low-order two bits control the ability to link conmands 
in a sequence and to notify the host adapter when a 
particular conmand (C08) step is completed. These two bits 
are designated Flag and Link in the descriptions of HD01 
Controller conmand packets in Section 8. 


@ ‘The remaining bits in the control byte are reserved bits, 
and are always zero. 


the remainder of the bytes of the conmand packet are primarily 
connand-dependent.. 


‘The Command Phase is interrupted only for the following exception 
conditions: 


© Reset Condition. This condition can occur when the SCST 
Reset (-RST) signal is asserted or a power fail or power-off 
condition in the Target occurs, In this case, the Conmand 
Phase and the connection established during the 
Selection/Reselection Phase is terminated by the Target with 
the release of the ~BSY signal. 
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* Parity Error Condition. The Target detects a parity error 
on the SCSI bus during the conmand transfer operation, AC 
this time, the HD01 Controller releases the -BSY signal, 
terminates the connection, and the SCSI bus returns to the 
Bus Free phase. 


7.3.3.2 Data Phase 


‘The Data Phase of a connection controls the transfer of data 
between the Initiator and Target devices. The Data Phase includes 
both the Data In Phase and the Data Out Phase. ‘The Data In Phase 
allovs the Target to request sending of data to the Initiator fron 
the Target. ‘The Data Out Phase allows the Target to request 
sending of data to the Target from the Initiator. The direction of 
the data transfer operation depends on the conmand being processed, 
Sone conmands may have no data to be tranoferred and therefore have 
@ null Data Phase. Only the asynchronous transfer mode is 
Supported by the MDOl Controller. 


The Data Phase is interrupted only for the following exception 
conditions: 


© Reset Condition. This condition can occur vh 
Reset (-RST) signal io ai 
Power-off condition in 
condition, th 


the scs1 
rted or when a power fail or 


are terminated by the 
Target with the release of the ~BSY signal. 


© Data out Parity Error Condition. ‘the Target detects a 
parity error on the SCSI bus during the data transfer 
operation from the Initiator to the Target. 


* Data In Parity Error Condition. ‘The Initiator detects a 
parity error on the SCSI bus during the data transfer 
operation from the Target to the Initiator. The Initiator 
can then assert the -ATN signal along with the Acknowledge 
{-ACK) signal. ‘The Target detects this condition and 
enters the message out phase to receive a mes: 
Initiator sends an Initiator-detected error m 
response. 
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7.3.3.3 Status Phase 


‘he Status Phase 48 used by the Target to send completion informa 
tion to the Initiator. The statua is sent ina single byte, the 
format of which is defined in subsection 7.3.3.3. 


‘The Target can initiate the Status Pha 


when any one of the 
following conditions occur: 


© Busy Status. The Selection Phase is completed and the 
Target de in a BUSY state and unable to process any conmands 
for an extended period of tine. The Target can initiate the 
Statua Phase immediately after this condition occurs, The 
Status Byte transferred has the BUSY status code set. 


tion Conflict Status. The Conmand or Reselection 
is completed and the specified LUN ie reserved for 
another Initiator, The Status Byte transferred has the 
RESERVATION CONFLICT atatue code set. 


@ ‘Terminated Status, At the termination of a conmand, the 
statu: erred has the GOOD STATUS code set to 
indicate the success of the comand. 


In multi-Initiator enviroments, the Initiator 
delays a minimun of before 
attenpting another selection of a Target if a BUSY 
status code for that Target is received. 


7.3.3.3.1 Status Byte Format, The format of the Status Byte used 
by the Target to send completion information to the Initiator is 
defined below. 


wale | 


00 oe Teatue cous [eo | 


Status Code = Bits <04:01> 


‘These bits are used to specify the status code. Table 7-1 lists 
and describes the status codes. 


Nonexistent Device (NED) = Bit 00 
When the NED bit is set to one, the Initiator selected a LUN that 


ig not configured in the system. 
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Table 7-1. status codes 


Bite 

04 03 02 02 Status Description 

x 0 0 0 | coop srarus The KDO1 Controller auc- 
cessfully conpleted the 
command, 

0 0 0 1 | cHECK coNprrroN An error, exception, or 
‘abnormal ‘condition 
cccurred, 

0 1 0 0 | Busy ‘The MDO1 Controller is 
busy. 


10 x oO | IwreRKEDraTE sraTus it for every conmand in 
eries of linked con- 
mands subsection 
7.3.3.1) unless a GHECK 
CONDITION or RESERVATION 
CONFLICT status code is 
detected, 


2-10 0 | RESERVATION ConrLIcT| Sent to an Initiator that 

attempts to access a LUN 
connected to the MD01 
Controller when another 
Initiator has reserved the 
LUN. 


1 = Set O= Cleared xX = Don't care 


1.3.3.4 Message Phase 


The Message Phase 1s used to transfer information about exception 
Gonditions between the Initiator and the Target. The Heseage Phase 
includes both the He: age Out Phases. ‘The 
Message In Phase allows a Target to request that messages be sent 
to the Initiator from the Target. The Message Out Phase allows a 
Target to request that mensages be sent from the Initiator to the 
Target. Messages from the MD01 Controller are a single byte in 
dength; they (and their corresponding hexadecimal codes) are listed 
and described in Table 7-2. 
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MDO1 Controller SCSI Hessages 


code 


Message 


Description 


00 


02 


04 


05 


06 


07 


08 


09 


COMMAND COMPLETE 


SAVE DATA POINTER 


DISCONNECT 


INITIATOR DETECTE! 
ERROR 


aBoRT 


MESSIGE REJECT 


NO OPERATION 


MESSIGE PARITY 
ERROR 


L 


Tesued by the Target just before 
releasing the -BSY signal at th 
of a conmand execution, This messag 
{s generally sent immediately after a 
Status Phase. 


Issued by the Target to direct the 

Initiator to eave a copy of the pre- 
nt active data pointer. This mes- 
je 48 {esued just before the MOL 

Controller isgues the DISCONNECT 

ye and disconnects fron the bus. 


target just before 
=BSY signal to indicate 
or that the present 
physical connection is temporarily 
The current data, conmand, 
and status pointers are not save 


1p | tssued by an Initiator to inform the 
Target that an error has occurred 
during a read operation, 


Teoued by the Initiator to the Target 
to clear the specified LUN and cause 
the SCSI bus to go to the Bus Free 
Phase. 


Issued by the Initiator or Target in 
response to a received message that 
was undefined, 


A null message issued by the Initiator 
Af the Target requests a monsage fron 
the Initiator but the Initiator has no 
mensage to convey. 


Issued by the Initiator to inform the 
D01 Controller that a parity error 
has occurred on a message receive 
operation from the Target to the 
Initiator. The MDO1 attempts to send 
the message one more time. 


continued on next page 


erat pratacl Dercrt: 


tion 


SCSI Bus Phase Sequencing 


Table 7-2, p01 Controller SCSI Messages (continued) 


0B | LINKED COMMAND 
COMPLETE WITH PFLAG 


oc | Bus pevice Reser 


80-rF| IpENTrPy + 


Code Hessage Description 
0a | LINKED comMaND Issued by the Target to the Initiator 
COMPLETE to indicate the completion of a linked 


coumand (see subsection 7.3.3.1), 


Teoued by the Target to the Initiator 
to indicate the completion of a linked 
command that had the Plag bit set. 


Tooued by the Initiator to the Target 
to reset all current I/o activities on 
the SCSI bus MD01 Controller, Th: 
message generates a hard Resi 
Condition (see ction 7.7.1). 


Tooued by the Target or Initiator to 
establish a connection to a particular 
LUN, The following bits have 
Particular meaning: 


Bit 07 - Always net to one. 


Bit 06 - Set if the Initiator can 
Support Disconnect and Reconnect 
Sequences, 


Bite <02:00> = specify LUN address 
(hexadecimal) in a Target. 


* If the disconnect functi 
to the MD01 Controller a 
Bequence. 


on 46 supported, this message is isaued 
it the beginning of every connand 


7.4 SCSI BUS PHASE SEQUENCING 


‘The status of the Scsr bu 
(The control signals are 
signals place the SCSI bu: 


Selection/Reselection, Information Transfer, or Bi 
subsection 7.3). The order in which SCSI bus phi 
follows the prescribed sequence shown in Figure 


All SCSI command sequence: 


8 18 a function of the control signals. 
described in subsection 6.2.3.) These 
18 in one of four phases: Arbitration, 


5 start with the Bus Pree Phase. The nor- 


Ral progression is from the Bus Free Phase to the Arbitration 
Phase. During arbitration, host adapters or controllers contest 


for control of the SCSI bus; 


that has the highest scst 


riority is given to the contestant 
bus address. 
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‘Once a host adapter or controller has control (i.e., is the bus 
master) of the SCSI bus, the SCSI bus enters the Selection/Reselec~ 
tion Phase. This phase allows the bus master to select a specific 
device for communication. An Initiator can select a Target to 
{Initiate an operation, of a Target can reselect an Initiator to 
continue an operation. 


After a physical path between an Initiator and a Target is estab— 
lished, the SCSI bus entera one of the Information Transfer Phases. 
These phases include six types of information exchange: 


© ata out Phase 
© Data In Phase 
© Command Phas 
© status Phase 
© Message In Phase 
© Heasage Out Phase 


‘These types of SCSI bus information exchange are described in more 
@etail in subsection 7.3. 


Pigure 7-2. SCSI Bus Phase Sequences 
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7.5 SCSI MEMORY ADDRESS POINTERS 


There are three "conceptual" memory address pointers, located in 
host adapter menory, that point to the next byte of command, data, 
OF status information to be accessed. The pointers are used to 
Fepresent the state of the interface. After the pointers are 
Anitially loaded by the Initiator, their movement {8 under control 
of the Target. When the Target transfers a byte of information to 
gr fron one of the three pointers, the position of that pointer is 
Ancrenented. 


The SCSI command set is independent of the types of host a 
and peripheral device controllera (tape drives or disk dri 
attached to the SCSI bus. ‘The SCSI command set maaks th 
structure of the device (cylinders, tracks, sectors, data blocks, 
etc.) from the SCSI bus. The ScSI’conmand set supported by the 
NDOI Controller i defined in Section 8. The host memory contains 
three 1/0 blocks: conmand, data, and status. During SCSi bus 1/0 
operations, the MDOl Controller initially reads a conmand block 
jocated in host memory to determine the 1/0 task to be performed, 
The MDO1 Controller then reads from, or writes to, a host menory 
data block as an 1/0 task proceeds, At the end of an 1/0 

0) je HDO1 Controller writes to a status block (in host 


ters 
} 
nternal 


There are two sete of three pointers within the host adapter. the 
firot set, the Current Pointer Values, addresses the next commands 
status, or data byte to be transferred to the MDO1 Controller. the 
second set, the Saved Pointer Values, always addresses the gtart of 
the command and status block, but increments for the data block. 


‘onnect operation, the MD01 Controller enters the 
ge Phase and issues a SAVE DATA POINTER measage to the 
Initiator. 


7.6 SCSI BUS CONDITIONS 
‘The SCSI bus has the following asynchronous condition: 


© Reset Condition 
© Attention condition 
‘These conditions cause certain SCSI device actions and can alter 


the phase sequence. The two conditions are described in the 
following subsections. 


SCSI Protocol Description 7-13 


SCSI Bua Conditions 


7.6.1 RESET 


the Reset Condition is used to immediately clear all bus masters 
fron the SCSI bus. ‘This condition takes precedence over all other 
SCSI bus phages and conditions. During the Reset Condition, no 
SCSI bus signal except ~RST is guaranteed to be valid. 


‘The MDO1 Controller supports the SCSI Hard Reset option (the SCSI 
Soft Reset option is not supported). When it detects a Reset 
Condition, the MD0l Controller performs the following event 
sequence: 


© Clears all uncompleted commands 


© Releases device reservations 


@ Returns device operating modes (such as the MODE SELECT 


command) to their default conditions 


‘The Hard Reset condition has the sane effect on the HD01 Controller 
| a8 power-on; therefore, all Initiator-defined parameters aust be 
re-Bubaitted to the MDO1 Controller. 


7.6.2 ATTENTION 


‘The Attention Condition allows an Initiator to inform a Target that 
the Initiator hi je ready, The Target can obtain this 
Bi 
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Section 8 
SCSI COMMAND SET 


1 OVERVIEW 


This section describes the SCS1 commands supported by the MDO1 
Controller and it is divided into five subsections, as listed in 
the following table: 


Subsection Title 
8.1 Overview 
8:2 SCSI Command Descriptor Block Structure 
8.3 SCSI Group Code 0 Command Descriptions 
8:4 SCSI Group Code 1 Conmand Descriptions 
85 SCSI Group Code 6 Conmand Descriptions 


¥+2 SCSI COMMAND DESCRIPTOR BLOCK STRUCTURE 


ands to a Target device by trans- 
led a Command Descriptor Block (CoB). 


Zhe firot byte of a cop contains the conmand. This byte, celica 
the Operation code, h 
Command Code. 


Only Group Code 0, Group Code 1, and Group Code 6 commands are 
Aogeptable to the uD01 Controller. Group Code 0 CiBe contain six 
bytes (see subsection 8.3). Group Code 1 and Group Code 6 Cran 
Contain ten bytea; they are described in subsections 8.4 and 6.5 
fagpectively. The Conmand Code defines the type of SCSI connand. 
R81 comand types are defined as specific cB bit patterne in the 
BNST SCSI specification: CbBs supported by the HDO1 controller 
follow the guidelines listed in the ANSI SCSI specification, 


The structure of each SCSI Group Code 0 command packet that can be 
qccepted by the MD01 Controller is shown in the applicable 
eogct{Ptions in subsection 8.3. the structure of each SCSI Group 
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descriptions in subsection 8.5. The following table lists, by 
subsection number, conmand names and operation codes for SCST 
conmands supported by the MDO1 Controller: 


Subsection MD01 ScST Conmand code 
cory 18 
FORMAT UNIT 4 
TBQUIRY 12 
ODE SELECT a5 
MODE SERSE 1A 
READ 08 
READ (BXTENDED) 28 
RRAD CAPACITY 25 
READ LONG ee 
RE-ASSIGN BLOCK 07 
RECEIVE DIAGROSTIC 1c 
RELEASE UNIT iW 
REQUEST SENSE 03 
RESERVE UNIT 16 
REZERO UNIT 52 

a1 

30 

32 
SEER oB 
SHER (BXTENDED) 2B 
SEND DIAGNOSTIC 1D 
VERIFY 2P 
‘TEST UNIT READY 00 
WRITE oA 
WRITE (EXTENDED) 2K 
WRITE AND VERIFY 2B 
WRITE LONG BA 


8.3 SCSI GROUP CODE 0 COKMAND DESCRIPTIONS 


‘This subsection provides detailed descriptions of SCSI Group Code 0 
commands, including CIB formats, hexadecimal operation code, byte 

and bit functions, and any necessacy effects produced by fl 
Commands. Each SCSI command is described in a separate subsection. 


A sample Group 0 CtB ia shown in Pigure 8-1, ‘The first byte of a 
Conmand (Byte 00) contains two fields: the Group Code in the high~ 
order three bite (bits <07:05>), and the Conmand Code in the low 
order five bits (bits <04:00>). | The Group Code determines the 
Jength of the conmand packet in the CIB, and together the Group and 
Operation Codes determine the operation to be performed. 


Bits <07:05> of byte 01 in the CDB contain the LUN of the device 

being addressed. The HDO1 Controller, acting as a SCSI bus Target, 
supports up to two LUNs (ST506-compatible disk drives), Therefore, 
thevalue for the LUN field in byte 01 in the COB is usually 000 or 
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7he LOW must be specified for all commands. If a LUN value 


desued by the Initiator in an IDENTIFY message differs tres Vet 
yalue,geecified in the cmp, that value aupersedes the valce 

OP a bees othe, Cm me definition of the lov-order bits in byte 
021 4s based on the current conmand, 


jhe last byte (byte 05) in every CIB is a Control Byte, which te 
differentiated into two groups: 


The low-order two bits control the ability to link commands 
in a sequence and to notify the host adapter that a 
Bertteular command (cos) step has been completed. ‘These two 
its are designated Flag and Link in the deacriptions of 
Goamand packets presented in this subsection for the MDOL 
Controller. 


The remaining bite in the Control Byte indicate whether the 
Error Retry, ECC Checking, and Alternate Vectoring 
operations are disabled of not. 


‘The remaining bytes in the COB are primarily conmand-dependent. 


Nore 


Tf a byte in a COB can be any bit pattern, it is 
cified as Not Used in the paragraphs describing 
t COB. If a byte in a CoB must be all zeros, 
it 4s apecified as Reserved in the paragrapha 
Gescribing that cB. 


Bit 
Byte 07 06 = 5 ok 
00 Group code | Connand Code 
02 uN Conmand-Dependent Parameters 
02 Connané-Dependent Parameters 
03 Conmand-Dependent Parameters 
04 Conmand-Dependent Parameters 
0s oo OO hag Link 


Figure 8-1, Sanple Group 0 Conmand Descriptor Block 
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8.3.1 coPY 18 


‘the COPY CtB, shown below, causes large amounts of data to be moved 
fron one peripheral device to another. The data transfer operation 
occurs off-line and is performed without Initiator resources. 


Bit 

Byte 07 «06 «= 0S 
00 Ce ne ee es We 
02 LUN oo o oO © 
02 Length of Parameter List (453) 

03 Length of Parameter List 

oo | Length of Parameter List (LS3) 

Los 0 0 oOo oOo o © _ Pilag Link 


‘An external device controller may be specified ao either the source 
device or destination device, but at least one device must be 
{nternal to the MDO1 Controller. If an external device is 
specified as a source or desti ‘and the host adapter does not 
Support the disconnect function, the COPY command terminates with 
fan error because the MDO1 Controller must disconnect from the host 
Adapter before it can select the external device 


NOTE 


‘he external device must support the MODE SELECT 
conmand so that the MDO1 Controller can determine 
the block size of a direct-access device (disk 
drive). 


The Initiator 1s responsible for properly positioning any 
sequential devices before beginning the COPY command, | Any 
hegessary error-recovery procedures for any external device are 
also the responsibility of the Initiator. 


‘The MDO1 Controller may disconnect from the Initiator on the SCST 
bus during execution of this conmand without an error message being 
generated. 


‘he MDO1 Controller supports block sizes of 256 and 512 bytes for 
external devices. 
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Logical unit tunber (1) = ayte 02, Bite <o705 


These bite specify the LUN of the device that 1s to receive the 
copied data. 


‘The Copy connand Parameter List specifies the length in bytes of 
the parameters that are sent during the Data Out Phase of the COPY 
command. ‘The Parameter List nt to the MDO1 Controller as data 
with Bytes 02 through 04 of the COB specifying the length of the 
Parameter List. A zero value in the length indicates no copy of 
ary data, but this condition ta not treated as an errors 


The CoPY conmand Parameter List begins with a four-byte header that 
contains the Copy Function Code. After the header, one or more 
Segment dencriptors are provided, ‘The format, length, and number 

Of segnent descriptors are determined by the Copy Function Code 
(see Table 8-1). Up to 256 segment descriptors are permitted. The 
Bogpent descriptors are identified by ascending numbers, beginning 
with zero. 


Subsequent segnents may change the source or deotination LUN and 
Gevice ID, 4f one of them is internal to the MDO1 Controller, 


and 
subsections 8.3.1.1 


‘The HDO1 Controller supports sequential-to-random acce 
Fandon-to-randen access copy operations ( 
and 8.3.1.2), 


Elag = Byte 05, Bit 02 

The Flag bit i meaningful only when the Link bit (bit 00 in Byte 
95) 8 act, Therefore, if both the Flag and Link bits are get, an 
interrupt is requested for this command in a group of 1inked 
‘commands 


Link = Byte 05, Bit 00 
The use of the Link bit is optional. If the Link bit 4s set, an 
automatic link ie made to the next Command at the succea: 


completion of the current command from the Initiator. Status ia 
returned for each conmand executed. 
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8.3.1.1 Parameter List Header 


the Parameter List begins with a 4-byte header that contains the 
COPY function code. One or more segnent descriptors (see 
pubsection 8.3.1.2) follow the Parameter List header. 


Bit 

[byte 07 «06 «5h DOD 
00 oo o crc oo 0 
on o o o oo o oOo Oo © 
02 o o o o oo o o @ 
03 6 30 ie 


These bite indicate the type of copy operation, Table 8-1 liste 
ané describes the possible Copy Punction Codes. 


COPY Command Function Codes 


Table 


Bits 

04 03 Description 

oo Random-to-Sequential Access 
ou Sequential-to-Random Access 
1 0 Random=to-Random Ace! 
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8.3.1.2 Randon-to-Sequential Acceas and Sequential-to-Randon Access 
Som Operations 


The COPY conmand segnent descriptor for randon-to-sequential access 
and sequential-to-randon access copy operations is shown and 


provided they aie within the seceraces ide seegtt peed Tes in 
Bytes 02 through 04 of the CorY cb. 
Bit 
byte 07 06 += Ook 
00 ‘ScrD oO SLUN 
[a eID ° 0 DLoW 
02 Sequential Device Block Size in Byt (HSB) 
03 Sequential Device Block Size in Bytes (LSB) 
[0 Nunber of Blocks (Random Device) (HSB) 
05 Number of Blocks 
06 Number of Blocks 
07 Number of Blocks (LSB) 
08 Logical Block Address (Random Device) (MSB) 
09 Logical Block Addre: 
10 Logical Block Address 
n Logical Block Address (LS) 
nore 


To perform a randon-to-sequential or a sequential- 
to-randon copy operation, the SCSI bus address for 
the MDO1 Controller must be epecified in either 
the Source Controller ID field or the Destination 
Controller 1D field, 


Source controller ID (SCID) - Byte 00, Bits <07:05> 


These bits specify the SCSI bus address of the controller for the 
source device, 
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Source Logical unit Number (SiN) = Byte 00, Bits <02:00> 


‘These bits specify the LUN of the source device. 


Destination Controller Ip (ncrp) = Ryte Ol, Bits <07:05> 


‘These bits specify the SCSI bus address of the controller for the 
destination device. 


Destination LOW (DLN) = Byte OL, Bits <02:00> 
‘These bite specify the LUN of the destination device. 


Sequential Device Block Size - Bytes 02 and 03 


‘These bytes specify the block size to be used for the sequential 
access device during the copy operation. If this block size cannot 
be supported, the MD01 Controller sends a CHECK CONDITION status 
code to the Initiator and sets the Sense Key in the Extended Sense 
Byte to the ILLEGAL REQUEST code. During a read or write operation 
to the sequential access device, if the MDO1 Controller determines 
the block aize 1s invalid, t terminates the copy operation and 
ends a CHECK CONDITION status code to the Initiator and sets the 
to the COPY ABORTED cod 


specify the number of random access blocks to be 
in the current segment. ‘0 value indicates that no 
blocks are to be transferred in this segnent. 


Logical Block Address (Random Device) = Bytes Of through 11 


These bytes specify the starting logical block address on the 
random access device for this Transfer operation. 
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8.3.1.3 Randon=to-Random Access Copy Operations 


weaken 7ES Segment descriptors may be listed provided they are 
xpthin the Paraneter List Length specified in Bytes 02 throssh 04 
of the copy ce. 


Bit 

Byte 0706 «= 05k 0302 ww 
00 scrD oO SLUN 

[oe i perp oo DLUN 
a ee a a a er ey 
os | 0° 0 0 0 0 0 0 0 
04 Source Nunber of Blocks (HSB) 

r 05 Source Nunber of Blocks 1 
06 “Source tunber of Blocks | 
7 | Source Number of Blocks (LS) 

08 Source Logical Block addres (HSB) 

os | Source Logical Block adéresa 

10 “Source Logical Block Addresa 

ne] Source Logical Block Address (LS3) 1 
a2 | Destination Logical Bleek Addcess (HD) | 
a Destination Logical Block Address 

14 Destination Logical Block Address 

15 Destination Logical Block Address (1) 


These bits specify the SCSI bus address of the controller for the 
source device. 


Source Logical unts Number (SUN) = pyte 00, Bits <o2:00» 


These bits specify the LUN of the source device, 
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rt sf Hi 
‘These bits specify the SCSI bus address of the controller for the 
destination device. 

Pestination LUN (DLUN) = Byte Ol, pits <02:00> 

‘These bite specify the LUN of the destination device. 


Reserved - Bytes 02 through 03 


These bytes are reserved and must be zero, 


Source Number of Blocks - Bytes 04 through 07 


‘these bytes specify the nunber of blocks to be transferred to or 
from the source randon access device. A zero value indicates that 
no blocks are to be transferred in this segnent. 


Source Logical Dlock Addreaa = Bytes 08 through 12 


these bytes specify the starting Logical Block Address on the 
source device. 


Dentination Logical Block Address = Bytes 12 through 15 


these bytes specify the starting Logical Block Address on the 
destination device randon-to-randon access LUN for this segment of 
the copy operation. 


6.3.1.4 Excor and Other Conditions During a Com Operation 


the following paragraphs describe the two classes of unusual 
conditions that can occur ducing a copy operation and the ways the 
HDO1 Controller responds to such conditions. 


NOTE 


Sense data for these unusual conditions must be 
returned in an Extended Sense Byte format, the 
Parameter Length field specified in the REQUEST 
SENSE CIB must be 12 hexadecimal. 
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013.141 Copy Operation Management Errors. The first class 
Consists of those unusual conditions detected by the HDOl 
Gontroller when it 1s managing the data tranafer part of the copy 
operation. The unusual conditions include. 


© Invalid parameters in the COPY command 


© Invalid sequent descriptors 


If a copy operation management error occurs, the KD02 Controller 
Performs the following operation: 


1) Terminates with CHECK CONDITION status code. 


2) Seto the Valid Address (VADD) bit in the Extended Sense Byte 
to one, Sets the Sense Key to the Sense Key code that 
describes the unusual condition. 


3) 


# Extended Sense Byte 01 to the current Segnent 
Descriptor number. The Segnent Descriptors are identified 
by ascending nunbera beginning with zero. 


4) Sets the Sense Information Bytes of the Extended Sense Bytes 
03 through 06 to the difference (residue) be 
in the Number of Blocks field of the current 
Gescriptor for the source device and the actual nunber of 
Source blocks written on the destination device mediun. 


8,3.1.4.2 Com Operation Data Transfer Errora. ‘The second class 
gf unusual conditions consists of errors detected by devices on the 
fGST bus during the Data Transfer part of the copy operation. The 
MDO1 Controller must recover the Sense data associated with the 
unusual condition, 


After the MDO1 Controller recovers the Sense data associated with 
the detected error, it performs the following operations: 


1) Terminates with CHECK CONDITION status code. 

2) Sete the VADD bit 07 in Extended Sense Byte 00 to one. 

3) Sets the Segment Nunber in Extended Sense Byte 01 to the 
Pitbee of the current Sequent Descriptor being processed at 
the time the unusual condition is detected, The Segnent 
Descriptors are identified by ascending numbers beginning 
with zero. 


4) Sets the code in the Sense Key field in Extended Sense Byte 
02 to the code for COPY ABORTED. 
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5) Sets the Sense Information Bytes of the Extended Sense Bytes 
03 through 06 to the difference (residue) between the value 
in the Number of Blocks field of the current segnent 
descriptor for the source device and the actual number of 
source blocks successfully copied. 


‘The Additional Sense Length specifies the number 
of Additional Sense Byt 


6) Sets the First Additional Sense Length Byte (Byte 08) to the 
byte nunber tive to Byte 00) of the beginning of the 
pource device's Status Byte and Sense data. A zero value in 
the byte indicates no Status Byte and Sense data are being 
returned fron the source device. If the source device is 
external to the MDO1 Controller, the first byte of the area 
pointed to by the first Additional Sense Byte contains the 
Gompletion status fron the source device. Subsequent bytes 
contain the Standard (Non-Extended) Sense data (unchanged) 
recovered from the source device, 


7) Sets the Second Additional Sense Length Byte (Byte 09) to 
the byte number (relative to Byte 00) of the beginning of 
the destination device's Status Byte and Sense data. A zero 
value in this byte indicates no Status Byte and Sense data 
are being returned from the destination device. If the 
destination device is external to the HD01 Concoller, t! 
fh rea pointed to by the second Additional 

the completion status from the 
‘Subsequent bytes contain the Standard 
e data (unchanged) recovered from the 


(Non-Extended) S| 
destination devii 
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8.3.2 FORMAT UNIT 04 


The FORMAT UNIT CiB, shown below, is used to write header and data 
blocks on the entire disk. All appropriate headers and data 
Sectors are verified and spare sectors/alternate tracks are 
appropriately re-assigned no that all logical data blocks can be 
accessed. Defective sector and track files are maintained on the 
disk by the MD01 Controller on a cylinder that 1s inaccessible to 
the Initiator. During the formatting process, sectors with errors 
and tracks that have more sectors with errors than available spares 
are reassigned to spare sectors and alternate track, 

reopectively, ‘he initiator may specify logical blocks to be added 
to the Bad Sector File, 


Byte 07 06 05 ok 03 onan 
00 oo o 0 0 a 0 0 
0 LoW Fx cP [Detect List Format 
02 oo 0 0 0 0 0 0 
03 oo 0 0 0 0 0 0 
o Interleave Code (15) 

05 oo 0 0 06 Flag Lin 


‘The conmand in this COB may disconnect from the Initiator. 


These bits specify the LUN of the addressed device for this 
conmand. 


Format Data (PHD) = Byte 01, Bit 04 

When the PHD bit status ie set to one, FORMAT UNIT data is supplied 
during the Data Out Phase of the command, The Defect List, 
included with this data, specifies the defects to be entered into 
the Defect Map. The Defect List is formatted in the block format 
(see subsection 8.3.2.1), when the FMD bit status is reset to 
zero, the Data Out Phase of the conmand does not occur and no 
defect data is supplied by the Initiator. 
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Complete List (CPL) - Byte 01, Bit 03 


When the CPL bit status is set to one, data supplied in the Defect 
List is the complete list of known defects. Any previous Defect 
Map or defect data is erased. The Target jd to this Defect 
List as it formate the media, The CPL bit ie set to purge any 
previously specified Defect List and to build a new Defect List. 
The MDO1 Controller ignores the CPL bit atatus when it is reset to 
zero. 


Pefect List Format - Byte Ol, pits <02:002 


These bits specify additional information related to the format of 

the Defect List, Together with the FMD and CPL bits, these bits 
of the MDO] Controller during a Pormat operation. 

are listed in Table 8-2. Only the block address 


he host 
processor and the MDO1 Control Bnulex recommends 
that a 1:1 sequential interl: 


‘The most significant byte of the Interleave field (Byte 03) must be 
zero, An Interleave value of zero (hexadecimal) requests that the 
Target use ite default Interleave (1:1 sequential). 


Tf a value greater than 1 {8 specified in the Interleave field, 
that number indicates where the next logical block in sequence is 
located with respect to the logical block just before it. For 
example, if an interleave code of 3 is specified and n is a logical 
block, then ntl is the third contiguous block from n. 
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Table 8-2. MD01 Controller Format Modes 


Bits 
04 03 02 01 00 


Mode 


00000 
o 1000 


Not used. 


Format Mode. ‘The MD01 Controller perforns a 
complete format of the specified disk while 
building a new Bad Sector File. ‘This mode 
may be used during the Pormat operation on 
an uninitialized disk drive. 


Not used, 


Pormat Wode with Update, The 4D01 
Controller accepts a Defect List from the 
Initiator which is to be used as the 
contents of the initial Bad Sector File. 
Any existing Bad Sector File is lost 
additional defects are found, they 
to the Bad Sector File. This mode may be 
used to format an uninitialized diok drive 
by using a zero-length Defect List. 
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8.3.2.1 Defect List Header 


During the Data Out Phase of the FORMAT UNIT conmand, data is sent 
asa Defect List, The Defect List begina with a 4~byte header 
which contains the Length of the Defect List (1.e., the total 
humber of bytes sent). One or more defect descriptors (see 


Subsection 8.3.2.2) follow the Defect List header. 
Bit 
Byte 07 «06 = Sk 
00 o o o oo 90 oO oo 
on 0 o o o oo oO oO 0 
02 Length of Defect List (4SB) 
03 Length of Defect List (193) 0 0 | 


Length of Defect Lint = Bytes 02 through 03 


‘The value in the Length of Defect List field specifies the total 
number of bytes (not the total number of defect descriptors) sent 
during the bata Out Phase of the PORMAT UNIT conmand, 
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8.3.2.2 Format Unit pefect Descriptor Format 


The FORMAT UNIT defect descriptor is shown below. The total number 
oe defect descriptors sent is dependent on the Defect List Length 
Specified in the FORMAT UNIT header (Bytes 02 through 03), 


2 Daf eatiniat avon Mae. 
3 Deficelbied plane ATE 


These bytes specify the address of the block that contains the 


defect. 


{he Defect List Block Addresses are converted to the appropriate 
frack and block addresses by the MDO1 Controller and are specifica 
in ascending order. 
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8.3.3 INQUIRY 12 


‘The THQUIRY Cle, shown below, causes a request to be made for the 
transfer of data fron the Target to the Initiator. The data to be 
transferred describes unique parameters that are pertinent to the 
MDO1 Controller. The number of bytes transferred depends on the 
number of bytes requested by the contents of Byte 04. The data 
transferred includes information about the paraneters of the 
addressed LUN. 


ae | 0706 +05 4 3 oz 0n_—00 
00 oo» 2 9 9 + © 
aT a eee eS 
[2 o.oo o0 09 o o Oo | 
a ee Ce 
[ow Taber of byten in Tvanater | 
oe | 


‘The 4001 Controller does not disconnect from the Initiator while 
executing this connand. 

‘These bite specify the LUN of the addressed device for this 
conmand. 

Resexved = Bytes 02 through 03 


These bytes are reserved and must be zero, 


Number of Bytes in Transfer = pyte 04 


‘This byte specifies the nunber of bytes the Initiator has allotted 
for returned INQUIRY data, A value of zero indicates no data is 
transferred, This last situation is not an error condition. 
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pit 15 meaningful only when the Link bit (bit 00 in Byte 
Tetetsueeti, Metefores if both the Flag and Link bits are nee’ “on 
interrupt is requested for this command n'a group of Linkea 
commands, 


Link = Byte 05, Bit 00 

The use of the Link bit is optional. rf the Link bit 4, 
automatic link ia made to the next conmand at the successful 
completion of the current command from the Initiator, Status io 
returned for each conmand executed, 
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6.3.3.1 Inguisy Data Format 


During the Data In Phase of the INQUIRY conmand, data is 
transferred in the following fornat: 


f Bit 
Byte 07 «06 «05 sD 
00 o o o oo 0 oo oo © 
on RMD Device Type Qualifier 
02 o o o o oO oO REV 
03 , so 0 8 oe Oe 
Byte 00, Bit 00 


Byte 00 indicates the Devi 
indicate that a randon-acce 
Controller. 


Bit 00 is set to zero to 
‘8 being used with the MDOL 


type code 
device 


Removable Medin (RMD) - Byte 01, Bit 07 
‘he RUD bit 4s zero to indicate the media is not renovable. 


‘he bite in this field form a seven-bit user-specified code. The 
MD01 Controller does not support this feature and returns all zero 
bits for the Device Type Qualifier field. 

Not Used - Byte 02, Bits <07:062 


These bits are not used and can be either one or zero, 


Revision Level (REVL) - Byte 02, Bits <01:00> 


the REVEL bits <01:00> of Byte 02 indicate the revision level of the 
firmware in the MDO1 Controller. If they are net to 00, it is an 
unspecified revision level; if they are set to 01, it ie a first 
release of the firmware. 
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8.3.4 MODE SELECT 15 


Fhe ROPE SELECT COB, shovn below, enables an Initiator to specify 
device parameters to the MDO1 Controller. 


| Bit 

Byte 706 5 od 03? 
[oo [ew ea ea? 
o oN i Te 1 aw 
02 a a a a a a 
93 Ce ee 
04 Paraneter List Length 

eS ee Te Flag Link 


The two Controller does not disconnect from the Initiator while 
executing this connand, 


These Bits specity the LUN of the addressed device for this 
conmand, 


Rewerved = Bytes 02 throuch 03 


‘These bytes are reserved and must be zero. 


Parameter List Length = Byte 04 
rie byte specifies the length in bytes of the Paraneter List sent 
of this conmand. ‘The valid hexadecimal 


ameter List Length field is 15 for the 
$1506-conpatible disk interface, 
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lag = Byte 05, Bit 01 
‘The Plag bit is meaningful only when the Link bit (bit 00 in Byte 
05) is set. Therefore, {f both the Plag and Link bits are set, an 


interrupt is requested for this command in a group of linked 
commands. 


Link = Byte 05, Bit 00 


‘me use of the Link bit is optional. If the Link bit 1 
autonatic link 4a made to the next conmand at the successful 
Gompletion of the current command from the Initiator. Status is 
returned for each comand executed. 


ty an 
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8.3.4.1 Mode Select Parameter List 


pate "ode Select Parameter List, shown below, io sent during the 
Bate Phase of the MODE SELECT conmand to opecify parameters foe 
87506-compatible dick drives. 


Byte Ce a ee | 
00 Ce ee ee ee 
on ye 0 0 of 6 @ ©. © 
[02 oo 0 0 0 0 0 0 
03 Block Descriptor Length 
04 a a a a a ae eae 
[os | Number of Blocks (HSB) _| 
06 Nuaber of Blocks 
07 Number of Blocks (LS) 
08 a a Ca a 
09 Block Length (HSB) | 
on Block Length 
0B Block Length (LS) = 
0c Nunber of Alternate Cylinders 
oD Nunber of Heads | soz sst | ars 
oF Logical Nunber of Sectore/Track 1 
oF Logical Nunber of Cylinders (HSB) 
20 Logical Number of Cylinders (LS) 
a Write Preconpensation G/linder Number (#53) 
[i _ | vetes srecmpeertion arinder eaten 
B Reduced Write Current Cylinder Number (#SB) 
14 Reduced Write Current cylinder Number (LS) 
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Vendor Unique (vu) = Byte 01 


‘This field ig set to 80 (hexadecimal) to specify that Byte 01 is a 
definition of the Media Type. 


Reserved - Byte 02 


‘This byte is reserved and must be zero. 


Block Deacriptor Length = Byte 03 


byte specifies the length of the Block Descriptor in decimal 
‘starting at Byte 04, Valid lengths are 0 and 17 (decimal). 


‘This byte defines the density of the media on the addressed LUN. 
The density Code has a value of zero to {ndicate the LUN in a hard 
sk drive, 


Number of Blocks - Bytes 05 through 07 


This field specifies the number of logical blocks in the user's 
address space. Currently, the M01 Controller ignores this field. 


Reserved - fyte 08 


This byte 1s reserved and must be zero. 


Block Lenoth = Bytes 09 through Om 

‘This field specifies the length of the logical block in bytes. 
Currently, the MD01 Controller ignores this field. 

Number_of Alternate cylinders = Byte OC 

‘This byte specifies the number of cylinders to be used for 


alternate addressing. Bad tracks are mapped on the alternate 
cy Linder! 


Number_of Heada - Byte OD, pits <07:04> 


These bits specify the number of heads on the disk drive. 
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Thee eit indicates the sector size. If the sz bit in set to one, 


fhe sector size is 256 bytes. If the soz bit 1s reset to zeror che 
sector size is 512 bytes. 


These bits indicate the number of spare sectors/track. ‘The bit 
Patterns are listed and described in Table 8-3. 


Table 8-3. Spare Sectors/Track Bits 


Bits Nunber of Spare 
01 02 Sectors/Track 


This bit indicates if the disk drive Step operation (involving the 
time intervals in which the Step signal pulses occur) iu or 1a ne 
FS Pepbuttered. If the BPS bit Je set to one, the Step operation 


fg buttered. I the BFS bit is reset to zero, the Step operation 
is non-buffered. 


This byte specifies the logical number of sectors per track which 
sabe Rcceased by the user. The value of this field plus the 


Value of the spare sectors per track field equals the rotel veber 
of physical sectors per track. 


Logical Nunber of cylinders = Bytes OF throuch 19 
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ftite Precompensation Cylinder Number = Bytes 11 through 12 


these bytes specify the number of the cylinder at which the disk 
drive writes data to inner cylinders on the disk using a time- 
precompensated format, For more information on the Write 
Preconpensation Cylinder Number, see subsection 3.3.1. 


Reduced Write Current Qlinder Number = hytes 12 through 14 


‘These bytes specify the number of the cylinder at which the disk 
Grive supplies a different amount of current to the head during a 
write operation, Por more information on the Reduced Write Current 
Cylinder Nunber, see subsection 


Bele 
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8.3.5 MODE SENSE 1A 


The NODE SENSE CIB, shown below, causes an Initiator to determine 
the parameters of the MDO1 Controller. MODE SENSE 19 
Gopplenentary conmand, related to the MODE SELECT connand, (sce 
Subsection 8.3.4), and ie used for support of media that may 

contain different’ densities. 


Bit ‘| 
[pyte 0706 05 ok 03? 
00 Ce Ce ee 
a 
[03 ee ED SO ae | 
04 Allocation Length | 
[res | 


The MDO1 Controller does not disconnect from the Initiator while | 
executing thie connands 


ogical Unit Number (LUN) = Byte 01, nits <07;05> 
These bits specify the LUN of the addressed device for this 
command. 


Reserved ~ nytes 02 through 03 


These bytes are reserved and must be zero. 


Allocation Length = Byte 04 

Zhe Allocation Length specifies the nimber of bytes the Initiator 
has allocated for returned MODE SENSE data. If’ the MDD! Contee\ier 
gocelves a zero value in Byte 04, it does not transfer any date and 
foes not treat this condition as'an error. A non-zero Allocation 
Length value indicates the maximum number of bytes to be 
Eransferred. The Target terminates the Data In Phase when the 
Allocation Length bytes have been transferred or when all available 
MODE SENSE data has been transferred to the Initiator. 
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Blag = Byte 05, Bit 01 
‘The Plag bit 15 meaningful only when the Link bit (bit 00 in Byte 
05) is set. Therefore, if both the Plag and Link bits are set, an 


interrupt is requested for this conmand in a group of linked 
‘commands. 


Link = Byte 05, pit 00 


he use of the Link bit 4s optional. If the Link bit is set, an 
automatic 1ink is made to the next conmand at the successful 
Completion of the current command from the Initiator, Status is 
returned for each conmand executed. 
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8.3.5.1 Mode Sense Data Format 


one Mode Sense Parameter List, shown below, is sent during the pata 
Qut Phage of the MODE SENSE conmand to specify paranctere for 
87506~compatible disk drives, 


Byte 0705 0s oh on 0200 
00 Data Length 
[or Ce a a ee 
02 woo 00S 
[03 Block Descriptor Length 
ow Density Code 
05 Nunber of Blocks (NSB) | 
06 Nunber of Blocks 
07 Nunber of Blocks (L) 


—4 
[ice [eye 
09 { Block Length (msa) _| 
[on Block Length 
OB Block hength (1) 
oc Nunber of Alternate G/lindere 
oD Nunber of Heads | soz sst_ | BPs 
oe Logical Nunber of Sectors/track 
oF Logical Number of Cylinders (HSB) 
iz Logical Number of Cylinders (L®) 
1 Write Preconpensation Cylinder Number (HSB) 
12 Write Preconpensation Cylinder Number (LS) 
B Reduced Write Current Grinder Number (¥s3) 
14 Reduced Write Current cylinder Nunber (LS) 
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Pata Length = Byte 00 


‘his byte specifies the length of the Parameter List that is 
returned when a MODE SENSE command ie issued. Acceptable values 
for the Parameter List length are 5 and 21. A value of 5 indicates 
the disk configuration svitches are set to invalid (see the 
description of Block Descriptor Length below). A value of 22 
{ndicates the entire Parameter List will be retucned. 


Vendor Unique (vu) = Byte 1, Bit 07 


‘This bit te 
Media Type byte. 


to one to specify that Byte 01 1s a definition of 


If the SCT bit is set to one, 
the drive can be formatted 
Tf the SCT bit is reset to 


the LUN supports soft sector: 
with either 256~ or $12-byte 
zero, the LUN supports hard sectoring. 


Interface Type (INTE) = Byte 01. Bit oo 


hie bit indicates the interface type. The INTF bit is always zero 
to indicate the interface type is ST506-conpatible. 


Weite Protect (HRP) = Byte 02, Bit 07 


When the WAP bit is set to one, the disk drive is write protected. 
When the WAP bit 18 reset to zero, the disk drive 1s not write 
protected. 


lock Descriptor Length = Byte 03 


his byte specifies the length of the Block Descriptor. valid 
Tengtha ace 1 and 17 (decimal). A value of one indicates that the 
Disk Configuration switches (see subsection 3.3) on the MDOL 
Controller are set to invalid and a MODE SELECT command, which 
epecifies valid Disk Configuration parameters, has not yet been 
{beued to the MDO1 Controller. The MODE SELECT conmand must be 
sent before the MDO1 Controller can format the disk drive. 


Density code - Byte 04 
qhis byte defines the density of the media on the addressed LUN, 


The Density Code has a value of zero to indicate that the LUN is a 
hard disk drive. 
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This field specifies the number of logical blocks in the user's 
address apace, 


Block Length - Bytes 09 throush op 
‘These bytes specify the length of the logical block in bytes 
Number of Alternate Cylinders - pyte oc 


This byte specifies the number of alternate cylinders to be 
accessed. Bad tracks are mapped on the alternate cylinders. 


These bite specify the number of heads on the disk drive. 
Sector Size (S82) - Byte oD, Bit 03 
This bit indicates the sector size (1.e., capacity), rf the ssz 


pit de_get to one, the sector size ie 256 bytes. If the S82 bit is 
Feset to zero, the sector size 15 512 bytes, 


Spare Sectora/Track (SST) = Byte OD, Bits <02;01> 
These bits indicate the number of spare sectors per track. The bit 
patterns are listed and described in Table 6-3. 


sree eit indicates whether the step is or is not buffered. rf the 


BES pit is set to one, the step is buffered, If the BFS bit ce 
reset to zero, the step is non-buffered. 


This byte specifies the logical number of sectors per track which 
can be accessed by the user. 


Logical umber of Cylinders = Bytes OP throush 10 
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ycite Precompensation Cylinder Number = Bytes 11 through 12 


ese bytes specify the number of the cylinder at which the disk 
drive writes data to inner cylinders on the disk, using a time- 
precompensated format, For more information on the Write 
Preconpensation Cylinder Number, see subsection 3.3.1. 


Reduced write Current Cylinder Number = Bytes 13 through 14 


‘these bytes specify the number of the cylinder at which the disk 

Grive supplies a different amount of current to the head during a 

write operation. ‘The MDO1 Controller will supply more current for 

awrite operation on an outer cylinder than on an inner cylinder 

For more information on the Reduced Write Current Cylinder Number, 
subsection 3.3.1. 
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8.3.6 READ 08 


Bit 
Byte 0706 = 05 ok 032 
00 oo 0 Oo hl 
01 TUN Logical Block Adare: 
| Logical Block Addreas 
03 Logical Block Address (LS8) =| 
04 Number of Blocks to Transfer (LS) 
[es Eco rRTy AV 0 0 0  Plag wink 


—J 


if the disconnect function {s enabled, the HD01 Controller can 
Gisconnect from the Initiator while executing this command. 


Rese preservation access conflict exists (see subsection 8.3.11, 
ERVE UNIT command), the HDO1 Controller terminates the READ 
Command with a RESERVATION CONFLICT status code; no data is read, 


gable B-4 isto several error conditions, and their corresponding — | 
Sense Keys, that can occur during a resd peration, “If any of the 
Gonditions occur, the MDOl Controller terminates the READ focatie 
Bendo a CHECK CONDITION status code to the Initiator, een sere ree 
Senge Key that corresponds to the error condition in’ the Eoeceaeh 
Sense Byte, 
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able 8-4. READ Conmand Error Conditions 


‘Sense Key Condition 


TLLMAL RepuEST * | An invalid Logical Block Address was 
Lasue 


UNIT ATTENTION A Target Reset condition or media 
change occurred since the last 


conaand vas sent fron this Initiator 
MEDIUM ERROR An unrecoverable Read error occurred 
RecoveRED ERROR | A recoverable Read error occurred 
soorten command | An error occurred, which might be 


| resolved by repeating the connand 

* Por this Sense Key, the Information Byte is set to the 
Logical Block Address of the first invalid Logical Block 
Address. The Logical Block Address is invalid if any part of 

[__the extent in inval ia. 


Logical Unit Number (LUN) - Byte 01, Bits <07205> 


‘hese bits specify the LUN of the addressed device for this 
conmand. 


Logical Block Address - Bytes 01 through 03 


These bytes specify the logical block address where the read 
operation is to begin. 


Number_of Blocks to Transfer = byte 04 


This byte specifies the number of contiguous logical blocks of data 
to be transferred. When this byte is zero, 256 logical blocks of 
data are transferred. Any other value between 1 and 256, 
{nelusive, indicates that number of logical blocks is to be 
transferred. 


Ecrox Correction Code (gcc) = Byte 05. Bit 07 
‘This bit indicates 4£ ECC Checking operations are or are not 
isabled. If the ECC bit {s set to one, ECC Checking operations 


are disabled. If the ECC bit is reset to zero, ECC Checking 
operations are enabled. 
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This bit indicates whether Error Retry operations are or are not 
Gisabled. If the ERTY bit 1s set to one, Error Retry operations 
are disabled. If the ERTY bit io reset to zero, Error Retry 
operations are enabled, 


This bit indicates if Alternate Vectoring operations are or are not 
enabled. When Alternate Vectoring operations are 
HDOI Controller performs a Seek operation to 
Sector that is on a defective track, it causes the disk fri 
Perform a Seek operation to the 
valid sector. 


to 
ternate track that contains the 


Tf the AV bit is set to one, Alternate Vectoring operations are 
Gisabled, If the AV bit is reset to zero, Alternate Vectoring 
operations are enabled, 


Elag_= byte 05, Bit 02 
OE) Ltg Det te meaningful only when the Link bit (bit 00 in Byte 
Pere wet; Therefore, if both the Flag and Link bits are set? en 


interrupt io requested for this conmand ina group of Link 
Conmands. 


Link = Byte 05, it 00 
The use of the Link bit ie optional. If the Link bit 4 
automatic link 4s made to the next conmand at the succe, 


Goppletion of the current conmand fron the Initiator. Status ie 
returned for each conmand executed, 
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8.3.7 RE-ASSIGN BLOCK 07 


‘The RE-ASSIGN BLOCK CIB, shown below, sends Defect List data to the 
Target during the Data Phase of the command. ‘The defect data is a 


Tine of logical block addresses that are to be re-assigned. 
byte o7 06 054 ono? od 

00 a a eee es ee 

mn on oo 09 0 
|e 7. 0» © o o oO © 

03 is o ¢ oo .¢ oF 6 8 

o4 o.oo © o o Oo © 

05 o.oo 0 0 O Play = 


During the Re-assign operation, if all available spares on the 
track becone allocated, the entire track is marked as defective and 
‘Siternace track is used, Unopecified data blocks on the track 

are also moved to the alternate track. The alternate track is 

fully verified before the original track is marked as defective. 

Tf the RE-ASSIGN BLOCK connand 19 completed successfully, no blocks 

are altered by the command, except those blocks indice ea in the 
fect List. 


I£ the HD01 Controller is unable to update the defective sector 
{ite on the specified disk drive, an error occu 


If the disconnect function is enabled, the M001 Controller may 
Aisconnect fron the Initiator while executing this conmand. 


these bits specify the LUN of the addreased device for this 


conmand. 


Reserved - Bytes 02 through 04 


‘These bytes are reserved and must be zero. 
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Flag = byte 05, pit 02 
The Flag bit is meaningfu. only when the Link bit (bit 00 in Byte 
Parte eet; Therefore, if both the Flag and Link bits are ves? ‘Sn 


interrupt ie requested for this coamand in'a group of Linkea 
commands, 


Link = Byte 05, Bit 00 

The use of the Link bit is optional. If the Link bit is set, an 
automatic link de made to the next command at the successfal 
Gompletion of the current conmand from the Initiator, “Statue ie 
returned for each conmand executed, 
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8.3.7.1 Re-agsign Block Header 


During the Data Out Phase of the RE-ASSIGN BLOCK command, data is 
sent se a Defect List. The Defect List begins with a 4-byte header 
that contains the Length of the Defect List (i.e., the total, number 

pent). One of more defect descriptors (see subsection 
follow the Defect List header. 


Bit 

Byte 07 «06 = Sk SOD 
00 o o o0 6 0 0 oO @ 
on . o o o oo. oO oO © 
02 Length of Defect List (4SB) 
03 Length of Defect List (13) 0 0 

Bid 


the value in the Length of Defect List field specifies the total 
number of bytes (not the total nunber of defect descriptors) sent 
during the bata Out Phase of the RE~ASSIGN BLOCK connand, 
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8.3.7.2 Re-assign Block Defect Descriptor Format 


The RE-ASSIGN BLOCK defect descriptor is shovn below. The total 
number of defect descriptors sent is dependent on the Defect List 
Length specified in the RE-ASSIGN BLOCK header (Bytes 02 through 
03), 


Bit 
Byte 07 06 «= 05 Oks 
00 Defect List Block Address (Ms) 
02 Defect List Block Addr | 
03 Defect List Block Address (LS5) | 
The Defect List Block Address tytes are converted to the 


propriate track and block addr: 
are specified in ascending order, addresses that specify 
previously detected or specified addr are processed and 
Produce duplicate entries in the Bad Sector Pile if the re~ 
Assignment results in the use of another spare block. 


by the HOO Controller and 
Blocl 


If the LUN has inauffictent capacity to reassign all the defective 
Jogical blocks, the MD01 command terminates the RE-ASSIGN BLOCK 
command with a CHECK CONDITION status code and sets the Sene Key 
in the Extended Sense Byte to MEDIUM ERROR. The Logical Block 
Address of the last logical block re-assigned {6 returned in the 
Information Bytes of the sense dati 


Pefect List Block Address - Bytes 00 throush 03 


Thene bytes specify the address of the block that contains the 
lefect. 
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8.3.8 RECBIVE DIAGNOSTIC 1¢ 


‘The RECEIVE DIAGNOSTIC connand allows the MD01 Controller to start 
iagnostic subconmands sent by the SEND DIAGNOSTIC conmand (see 
subsection 8.3.15), The RECEIVE DIAGNOSTIC conmand is executed 
only by the HD01 Controller if a SEND DIAGNOSTIC conmand previously 
was isoued by the same Initiator that issued the RECEIVE DIAGNOSTIC 
command, If no SBND DIAGNOSTIC conmand has been received, the MDO1 
Controlier rejects the RECEIVE DIAGNOSTIC command with a CHECK 
CONDITION atatua code and sets the ILLEGAL REQUEST Sense Key in the 


Extended Sense Byte (see subsection 8.3.10.2). 
[00 oo o 2 2 2 0 0 
[0 LUN o 0 0 o oO 
[02 o 09 0 o oo oo oO 0 
| 


03 ‘Allocation Length 


04 


Allocation Length 
Flag Link 


‘These bits specify the LUN of the addressed device to be loaded or 
unloaded. 


Reserved - Bytes 02 
‘This byte is reserved and must be zero. 


Allocation Length = Bytes 03 through 04 

‘These bytes specify the number of bytes the Initiator has allocated 
for returned diagnostic data. If the Allocation Length has a value 
of zero, no diagnostic data ie returned. If the Allocation Length 
hae any other value, that number of bytes or fewer are transferred. 
‘The Target terminates the Data In Phase when all Allocation Length 
bytes have been transferred, or when all available diagnostic data 
has been transferred to the Initiator. If the value in this field 
is different from the default length associated with a particular 
command, the MD01 Controller uses the value in this Allocation 
Length field instead of the default value. 
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NOTE 


Although diagnostic software is generally device- 
specific, the RECEIVE DIAGNOSTIC and SEND 
DIAGNOSTIC conmands enable the system to isolate 
host operating systen software from devic 
specific diagnostic software. This isolation 
allows the host operating system to remain device 
independent, 


Blag = Byte 05, Bit 91. 
The Flag bit is meaningful only when the Link bit (bit 00 of Byte 
05) 4s set. ‘Therefore, if both the Flag and Link bite are 


interrupt i requested for this conmand in a group of Linke, 
conmands, 


Link = byte 05, Bit 00 
The use of the Link bit is optional. rf the Link bit 4e set, an 
automatic link is made to the next command at the successful 


Gompletion of the current command for the Initiator. Status is 
returned for each connand executed, 


NOTE 


Data returned with the RECEIVE DIAGNOSTIC conmand 
do transferred in the format shown in the 
descriptions of the individual diagnostic 
Subconmands associated with the SEND DIAGNOSTIC 
command (see subsection 8.3.14). 
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8.3.9 RELEASE UNIT 17 


The RELEASE UNIT CIB, shown below, causes the LUN (connected to the 
MDO1 Controller and previously reserved by the RESERVE UNIT 
conmand; see subsection 8.3.11) to be released. The LUN is 

fed if the requesting Initiator was the last to reserve that 
Once he RELEASE UNIT ‘command is issued, other Initiators can 
the LUN. 


Bit 
Byte 07 «06 «SOS 030 
00 Cy ae De ee 
2 00 ©  ‘wpr | Third Party xp | 0 
02 oo o o o oO oO © 
L 
03 . oo o o o oO oO © 
04 oo o o Oo oO oO 0 
Ca (a Link | 


Tt 1g not an error to attempt to release to the requ 
Initiator any LUN which is not currently reserved. 


‘The M001 Controller does not disconnect from the Initiator while 
executing this connan 


If this bit is set to one, the MDO1 Controller releases the LUN 
{that was reserved using the Third Party Reservation option with 
the REQUEST UNIT conmand, see subsection 8.3.11) provided the 
following conditiona are true: 


© the same Initiator that reserved the LUN is requesting the 
release of the LUN. 


© the Initiator specifies the sane SCSI bus device in the 
Third Party 1D field as was specified for that field in the 
RESERVE ONIT command. 
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These bite specify the SCSI bus device ID for which the LUN was 
reserved. 


Renerved ~ Byten 02 through 04 


These bytes are reserved and must be zero. 


Elag = Byte 05, Bit 02 
Ghe Flag bit i meaningful only when the Link bit (bit 00 in Byte 
05) im et. Therefore, if both the Flag and Link bits are set, an 


interrupt is requested for this command in a group of linked 
‘commands. 


Link = byte 05, nit 00 


The use of the Link bit 46 optional. If the Link bit 1s set, an 
autonatic link 1s made to the next conmand at the successful 
Completion of the current conmand fron the Initiator. Status 10 
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8.3.10 REQUEST SENSE 03 


‘The REQUEST SENSE CIB, shovn below, is used to obtain more detailed 
information after execution of a command, ‘Typically, a REQUEST 
SENSE command 49 issued after a previous connand has completed and 
a CHECK CONDITION atatus code has been iesued to the Initiator. 
The MDO1 Controller saves the Sense data for the LUN that was 
involved in the operation for which a CHECK CONDITION status code 
waa returned. 


‘An Initiator should issue a REQUEST SENSE conmand as soon ai 
receives a CHECK CONDITION status code to obtain the Sense 
saved by the HDO1 Controller. ‘he Initiator can issue several 
REQUEST SENSE conmands at this time to obtain the Extended Sense 
Byte data (see subsection 8.3.10.2) as well as the Standard Sense 
Byte data (see subsection 8.3.10.1). However, when the 002 
Controller receives any other command other than REQUEST SENSE, it 
cleare the Sense data. 


it 


| Bit 

Byte 07 «06 «0S kd 

[ 00 “oo 0 © oO a 8 
on LUN oo 0 oOo oO 
02 . * 0 wo 8 8% _ 
03 7.0 o 0 o0 o o o | 
04 Humber of Requested Sense Bytes | 
05 o. 0 0 0 © 0  Fiag Link | 


‘The MD01 Controller does not disconnect from the Initiator while 
executing thie conmand. 


Logical Unit Number (LUN) = Byte 01, pita <07:052 


these bits specify the LUN of the addressed device for this 
command. 


Ae4é SCS Conmand Set 


SCSI Group Code 0 Command Descriptions 


Reserved = Bytes 02 throush 03 


These bytes are reserved and must be zero, 


‘Number of Requested Sense Bytes ~ pyte 04 
‘This byte contains the number of bytes of data the Initiator has 
allocated for the sense information. The count supplied determines 
the format of the returned sense data. The sense data can be 
returned in one of two supported Sense Byte Pormat: 


© Standard (non-extended) 
© Extended 
‘These formate are described in subsections 8.3.10.1 and 8.3.10.2. 


A requested sense byte count of four or fever bytes results in a 


transfer of four bytes in the Standard Sense Byte format 


A requested sense byte count of more than four bytes results in a 
Gata transfer of up to the requested number of sense bytes in the 
Extended Sense Byte format. ‘The number of bytes transferred never 
exceeds t imum number of sense bytes defined. 


Blag = Byte 05, Bit 02 
age Flag bit is meaningful only when the Link bit (bit 00 in Byte 
Q5) de get. Therefore, if both the Flag and Link bits are set? an 


interrupt is requested for this conmand in a group of linked 
conmands, 


Link = Byte 05, Bit 00 
The use of the Link bit ie optional. If the Link bit 4s set, an 
automatic link is made to the next command at the euccessful 


gompletion of the current conmand from the Initiator. Status is 
returned for each conmand executed. 
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8.3.10.1 Standard Sense Byte Poxmat 


‘The Standard Sense Byte format, shovn below, is used when the 
requested number of bytes (Byte 04 of the REQUEST SENSE CrB) is 
less than or equal to four. 


Bit | 
nyte | 07 06 0s 04 os onan __ 00 
Ta ce waco | 
or] 8 80 agteal Block Aadceos (ASD) 
12 Tegical Block hadeess 
3 Topical Block Address (1) 


Valid Addreas (VADD) = Byte 00, Bit 07 


Setting this bit indicates the Logical Block Address field (Bytes 
0} through 03) contains valid inform don related to the error 
code. 


Error Class (ERCL) = Byte 00, Bits <06:04> 


hese bits indicate the source of the error t! curred. Error 
Class codes are listed in Table 8-5, Error Cl. 0 through 3 
(hexadecimal) are valid for Standard Sense information, 


Table 8-5. Standard Sense Error Classes 


Bite Error Cla 


0 

oo 0 DISK DRIVE ERRORS 

oo 1 TARGET ERRORS 

o1o0 SYSTEM-RELATED ERRORS 

oi VENDOR UNIQUE ERROR CONDITIONS 


‘hese bits indicate the type of error that occurred, The 
hexadecimal Sense Codes used in the Standard (nonextended) Sense 
Bytes for disk drive, Target, and systen-related errors are listed 
and described in Table 8-6. 
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Logical Block Address - Bytes 01 through 03 


These bytes specify the Logical Block Addre: 


associated with the 
Sense Key. 


Table 8-6. Standard Sense Error Class/Code Bytes 


DISK DRIVE ERRORS 


Hex 

Code Error Dencription 

00 | No sense ‘The HDO1 Controller detected no 
error during execution of the 
Previous conmand, 

02 | No SEEK COMPLETE ‘The HDO1 Controller could not 

k to the specified address 

within an allotted time, 

03 | wrrTe PauLT ‘The M001 Controller determined 


that the Write Fault line (see 
pubsection 6.5) was asserted 
fron the disk drive, 


04 | rive Nor READY ‘The disk drive 46 not ready, 


05 | DRIVE NoT SELECTED | the drive associated with the 
specified LUN could not be 


addressed, 
06 | No TRACK ZERO ‘The M001 Controller could not 
rezero the disk drive, 
op | pRive TrmEOuT A timeout occurred during an 


operation being’ pecforned 
the disk drive. ‘i 


TARGET ERRORS 


Hex 
Code Error Description 
11 | UNcoRRECTaBLE DATA | A block could not be written or 
ERROR read after 16 retry attempts. 
13 | DATA ADDRESS MARK An unrecoverable data error 
NOT FOUND occurred during a read 
operation. 


continued on next page 
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Table 8-6. 


Standard Sense Error Class/Code Bytes (continued) 


‘TARGET ERRORS (continued) 


Hex 
Code 


Error 


Description 


14 


4s 


16 


uw 


18 


19 


1B 


a 


1E 


ir 


BLOCK NOT POUND 


SEEK ERROR 


DHA TIREOUT ERROR 


WRITE PROTECTED 


CORRECTABLE DATA 
CHECK 


BAD BLOCK FOUND 
(VERIFY only) 


DATA TRANSFER 
INCOMPLETE 


COMPARE ERROR 
(VERIFY only) 


CONTROLLER PLL ERROR 


RECOVERABLE ERROR 


‘The block sequen 


1s improper, 
or a block 15 mi 


ing. 


A misconpare’ occurred between 
the cylinder address of the 
data header and the address 
specified in the CiB of the 
conmand. 


system activity reached a point 
where DMA service for the MDO. 
exceeded allowable time limits 
‘and was suspended, requiring 
one or more retry attenpta. 


‘The disk is write protected. 
‘The outstanding WRITE conmand 
has been aborted. 


‘The MDO1 Controller had to read 
a block two or more times. 


‘The MD01 Controller encountered 
a bad block. 


‘The MDO1 could not complete 
the data transfer operation on 
the READ or WRITE conmand 


One or more bytes did not con~ 
pare when the VERIPY conmand 
was issued. 


‘The HDO1 encountered a phase 
locked loop (PLL) problem. 


‘The MD01 retried the operation 
that caused the recoverable 
error to occur. 


continued on next page 
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Table 8-6. Standard Sense Error Class/code Bytes (continued) 


SYSTeR RANTS BaRORS ] 
El aces sept 
20 | awvniTD cowumio | Rae Teayed canwena cannel We 

isceeedt Sraeana cant oa 
aa | ritmo oxoce aha ebdcekees bison veo Gok 

‘ADDRESS within the user's address 
ue 
TERDOR-OHTGUE ERE 


reset, This error is reported 
the first time any command is 
fonued after the condition 15 
detected; then the requested 
conmand {a not performed, This 
condition 4s cleared when the 
next conmand io tesued by the 
game host adapter. UNIT 
ATTENTION is reported to ali 
that subsequently 
ind to the LUN, 


32 | COMMAND TrMZovr Command execution was not 
completed by the MD01 Control- 
ler before a predetermined, 
conmand=specified time limit 
had expired, 


32 | No ALTERNATE TRACKS | There are no remaining alter~ 
AVATLABLE nate tracks on the addressed 
LUN. “This error condition may 
occur during the processing of 
a FORMAT UNIT or RE-ASSIGN 
BLOCK conmand, 


35 | BAD SECTOR FILE FULL | The Bad Sector Pile has no 

remaining space in which to 
record the entries for the 
spare block or alternate track 
assignnents. 


36 | BAD SECTOR FILE ‘The MD01 Controller could not 
INACCESSIBLE successfully read fron or write 
to the Bad Sector File. 
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8.3.10.2 Extended Sense Byte Format 


the Extended Sense Byte format, shown below, is used when the 
requested number of bytes (Byte 04 of the REQUEST SENSE CrB) is 
greater than four. 


Bit 
Byte 07 «06 «= 0S ok 03D 
00 va 21) Vendor Unique Code 
OL Segment Number 
02 x x 0 0 Sense Key 
03 Logical Block Addr: (4sB) 
[os Logical Block Addr 
06 Logical Block Address (LS3) | 
07 ‘Additional Sense Length | 
08 ERCL RCD | 
X= Don't care | 


Valid Addrean (vADD) - Byte 00, Bit 07 

If this this bit is set, the Logical Block Address (Bytes 03 
through 06) contains valid information related to the error code. 
Segnent Number = Byte 01 

This byte contains the current seguent number if the Extended Sense 
information is in response to a COPY command. Up to 256 segnents 
are aupported. 


Not Used - Byte 02, Bits <o7:06> 


‘These bits are not used and can be either one or zero. 
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Sense Key - Byte 02, Bits <03:00> 


The Sense Key bits indicate stati 
detected during the operation. 


in Table 8-7, 


Table 8-7, 


us information about any errors 
The errors are listed and defined 


Extended Sense Byte Sense Keys 


Hex Code 


Error 


Description 


00 


on 


02 


03 


04 


NO SENSE 


RECOVERED ERROR 


NOT READY 


MEDIUM ERROR 


HARDWARE ERROR 


‘There 18 no Sense Key 
information to be reported for 
the designated LUN, This code 
occurs for a succesfully 
completed command, 


The last conmand was completed 
Successfully, but with some 
recovery action performed by the 
Target. 


The addressed LUN cannot be 
accessed. Operator intervention 
may be require 


The conmand terminated with a 
nonrecoverable-error condition 
which was probably caused by & 
flav in the media or by an error 
in the recorded data, 


A nonrecoverable hardware error 
{e.g., controller failure, 
device failure, parity error, 
etc.) was detected while the 
Target was performing the 
command or while the Target was 
Performing a Self-Test 
operation. 


continued on 


next page 
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Extended Sense Byte Sense Keys (continued) 


Description 


Table 8-7. 

Hex Code] — Error 
05 =| ILLEGAL REQUEST 
o6 =| unrr arrentron 
07 | para Protect 
os | RESERVED 
09 | VENDOR UNIQUE 
oa | copy anortED 


There was an illegal parameter 
in the conmand or in the addi-~ 
tonal required parameters 

plied as data for sone 
ated conmands. 


14 LUN has been 
‘This error is reported 
firat time any conmand is 
ued after the condition is 
ted) then the requested 


det 
conmand ie not performed. This 


condition is cleared when the 
next conmand ie issued by the 
jame host adapter. UNIT 
ATTENTION is reported to all. 
ScSI devices that subsequently 
feoue a command to the LUN, 


Aweite operation was attempted 
‘on a write-protected device. 


A Vendor-Unique error condition 
occurred. The corresponding 
nonextended error class and code 
are specified in Byte 08 of the 
Extended Sense Byte (see 
subsection 8.3.10.3)+ 


‘A COPY conmand was aborted 
because an error condition was 
detected on the source or 
destination device. 


continued on next page 
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The Initiator may recover by 
trying to execute the conmand 


again, 

oc | BguaL ‘A SBARGH DATA command satisfied 
an equal comparigon, 

op | RESERVED 

OE | mrscomParE Used by the VERIFY conmand to 
indicate the source data did not 
match the data read from the 
disk. 

or | Reserven 


sneer bytes specify the Logical Block Address where the error 
Specified by the Sense Key Error Code occurred, 


Additional Senge Length = Byte 07 


‘ihe Error Class bits indicate the source of the error that occurred 


i5ee fable 8-4). Error Classes 0 through 3 (hexadecinay; ace wei se 
for the Extended Sense Information, 
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g = 2002 


the Error Code bits indicate the type of error that occurred. The 
hesadecimal Sense Error Codes used in the Extended Sense Byte for 
the tape drive, Target, and systen-related errors are listed and 
described in Table 6-5. 


General media-related and drive-related error conditions that gccur 
Goring MD0 Controller disk operations are listed and described in 
Appendix A. 
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8.3.11 RESERVE UNIT 16 


[ Bit 
Byte 07 06 = 05 kw 
00 to 0. 2, 8 oe te 
02 wow [mp [mire party | 0 | 
02 of oO v8 oO TG 
03 oe 8 8 8 ee 
08 oo 8 0 0 @ 6 6 


MTN Fetaine the reservation until it is released by the sane 
anitiator that reserved it, Any attempt by another Initinvornre 
gptain the LUN 48 ignored. the N01 Controller does not disconrect 
from the ScSI bus during execution of this connand, 


THis Pat allows an Initiator to reserve a LUN for another device on 
fhe Scst bus. If the THP bit is set, an Initiator ie eliond ce 


intended for ‘host adapter systems in which the COPY 
command ie u THP option must also use 
the Third Party option (see subsection 

8.3.9), 


Third arty ID = Byte 01, Bits <03:01> 
hove bite specity the scsz bus device 1D that identifies the 


Gevice for which the MDO1 Controller is being returned. The ID is 
valid only when the THP bit (Byte 01, Bit 04) ie sec. 
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Reserved - Bytes 03 throuch 04 


‘These bytes are reserved and must be zero. 


lag = Byte 05, Bit OL 


the Plag bit is meaningful only when the Link bit (bit 00 in Byte 
05) is set, Therefore, if both the Plag and Link bite are get, an 
interrupt is requested for this conmand in a group of linked 
conmands. 


Link = Byte 05, Bit 00 
the use of the Link bit de optional. If the Link bit is set, an 
automatic 1ink is made to the next conmand at the successful 


Conpletion of the current conmand from the Initiator, Status io 
feturned for each conmand executed, 
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8.3.12 REZERO UNIT 01 


Pig -REZHRO UNIT CIB, shown below, causes the oclected dick drive to 
Perform a recalibration of the head mechanism to phy sical 
cylinder 0, 


ayte 07 06 0s os ont 

00 (an ee ee ee 

on LUN o 0 0 o © 

02 oo 0 60 0 9 9» 

03 a a Ca a 

04 oo 0 0 0 0 0 

05 or 0 0 0 0 Plag Link] 


‘The HDO1 Controller can disconnect during the execution of thie 
conmand, 


Logical Unit Number (LUN) = Byte 01, Bite <07:05> 
These bits specify the LUN of the addressed device for this 
conmand, 


Reserved - nyte 04 


This byte is reserved and must be zero. 


Exxor Retry (ERTY) - Byte 05, Bit 06 


nis bit indicates if Error Retry operations are or are not 
disabled. | If the ERTY bit is set to one, Error Retry operations 
are disabled. If the ERTY bit is reset to zero, Error Retry 
operations are enabled. 
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Blag = Byte 05, Bit OL 


The Flag bit is meaningful only when the Link bit (bit 00 in Byte 
05) is set, Therefore, if both the Flag and Link bits are set, an 
Interrupt is requested for this command in a group of linked 
conmand: 


Link = Byte 05, Bit 00 

the use of the Link bit is optional. If the Link bit is set, an 
automatic 1ink is made to the next command at the successful 
Gonpletion of the current conmand fron the Initiator. Status is 
returned for each conmand executed. 
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8.3.13 SEEK op 


Bit 
pyte| 0706 05 oa Ys 020200 
00 oO 0 0 oO F o a a 
a tH Wosteal Block address 5B) 
02 ‘Logical Block Address 
[es Logical Block Address (Ls3) 
04 0 oO 0 0 0 0 oO Oo 
i tink | 


These bite specify the LUN of the addressed device for thin 
command. 


Thege bytes specify the logical block where the Seek operation is 
to begin, 


Reserved ~ pyte 04 


This byte 18 reserved and must be zero, 


nis bit indicates if Error Retry operations are or are not 
Gisnbled. | If the ERTY bit is set to one, Error Retry operations 
are disabl If the ERTY bit is reset to zero, Error Retry 
operations are enabled, 
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Blag = Byte 05, Bit OL 
‘The Flag bit 1s meaningful only when the Link bit (bit 00 


in Byte 


08) is set, Therefore, if both the Plag and Link bite are set, an 
Interrupt is requested for this conmand in a group of linked 
commands. 

Link = Byte 05, Bit 00 


the use of the Link bit is optional. If the Link bit is set, an 
automatic link 1s made to the next conmand at the successful 
Gonpletion of the current command fron the Initiator, Statue is 
returned for each conmand executed. 
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8.3.14 SEND DIAGNOSTIC 1D 


The SEND DIMGNOSTIC CIB, shown below, causes a diagnostic 
qubsonmand to be sent to the Target. the subconnand i specified 
im the Paraneter List of the CIB. ‘the subconmands currentiy 
popperted by the MDO1 Controller are listed in the subsections that 
follow the explanation of the SEND DIAGROSTIC CIB* 


Bit 
Byte 07 06 = Sok 03? 
00 a a a a ey et 
or TUN oo st 0 
02 oo 60 6 OU 
03 Parameter List Length (M55) | 
be Parameter List Length (LS) 
05 ee ee ee Link | 


The DOI Controller does not disconnect from the Initiator while 
executing this command, 


Anolcal Unit tunber (iN) = pyte O21, nits <o7sass 


These bite specify the LUN of the addressed device for this 
conmand, 


Self-Test = Byte Ol. pit 02 

sea pse vit 18 get, the target is directed to conplete its default 
gelfTest Procedure. This action automatically resets the ago 
sone eet joy ime Rost adapter must then resubait any previously 
submitted device parameters to the HDO1 Controlies. 


Reserved - Byte 02 


‘This byte ie reserved and must be zero. 
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Parameter Liat Length - Bytes 02 through 04 


‘these bytes specify the length (in bytes) of the Paraneter List 
transferred during the Data Out Phase of the SEND DIAGNOSTIC 
Command, The Parameter List contains a diagnostic subconmand and 
ary additional information required. 


‘he subconnand specified in the Paraneter List ia executed when the 
MDO1 Controller receives a RECEIVE DIMGNOSTIC (see subsection 
6.3.8) command from the aane Initiator that issued the SEND 
DIAGROSTIC command. 


Plag = Byte 05, Bit 01 


the Flag bit is meaningful only when the Link bit (bit 00 in Byte 
08) ie det, Therefore, if both the Flag and Link bits are set, an 
interrupt ie requested for this conmand in a group of linked 
conmands. 


Link = Byte 05, Bit 00 


the use of the Link bit 49 optional. If the Link bit 1s net, an 
automatic link is made to the nex! successful 
completion of the current conmand fron the Initiator. 
returned for each command executed. 


tus io 
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te to one. The Sense Infor! 
ectors found on this cylinder. 


0: °: 

we ewe a wy 

a a a eT eT | 

02 oe ee 

an Oe er a i ee = 
04 vo fF ot Me 

io CA a a en ae | 


sea ubite {9 get to 02 (hexadecimal) to specify the PERFORM DRIVE 
DIAGNOSTICS diagnostic subconmand. 


Reserved = Bytes 01 throush os 


These bytes are reserved and must be zero. 
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8.3.14.2 READ BAD SECTOR FILE 05 


‘The READ BAD SECTOR PILE diagnostic subconmand, shown below: 
causes the HD01 Controller to transfer the contents of the Bad 
Sector Pile to the Initiator. During the Transfer operation, the 
Bad Sector Pile header is the first information transferred 
followed by up to the maximun number of entries requested by the 
Tnitiator.” If fewer than the requested number of entries exist, 
after all existing entries have been transferred, an error occurs. 
In this situation, the M001 Controller sets the Sense Key in the 
Extended Sense Byte to ILLESAL REQUEST and sets the Additional 


Bytes to the Residue Entry Count. 
Byte 0706 05k on 020d __—00 
00 cr a ae eee 
02 + 7. o o © © Oo oO DP 
02 =. ee 
03 7. o o o o o © DO 
[e Requested Entry Count (4) (MSB) —| 
05 Requested Entry Count (M) (LS3) | 


the MD01 Controller begins to execute the subconmand and transfer 
data when it has received the appropriate RECBIVE DIAGNOSTIC 
conmand from the Initiator. For information about the data and 
header format, see subsection 5.3.1. 


‘Subcommand Code = Byte 00 

this byte 1e set to 05 (hexadecimal) to specify the READ BAD SECTOR 
PILE diagnostic subconmand, 

Reserved = Bytes 0) through 03 


These bytes are reserved and must be zero. 


Requested Entry Count - Bytes 04 through 05 


these bytes specify the number of entries in the Bad Sector File 
requested by the Initiator. 
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8.3.14.3 READ DISK PARTITIONS 06 


Waste D DISK PARTITIONS diagnostic subconmand, shovn below, 
socten FpeeNnOd Controller to return the block addresses cf’ the bad 
Sector file, alternate track area, and diagnostic acca, 


Bit 
Byte o7 96 05 ok okt 
00 a a ae aa er er 
on a a a ea eT 
02 a a a a a ce ne; 
03 a a a ce a ae ] 
[0 Ca a a a a a ee 
05 a a a a ey ee i 


Bae god Controller begina to execute the subconnand and transfer 
data when it has received the appro; 
Command from the Initiator. For infor: 
See subsection 8.3.14.3.1; 


Subconmand Code ~ Byte 00 
PART ee ts Bet to hexadecimal 06 to apecify the RRAD DISK 
PARTITIONS diagnostic subconmand, 


Reserved = Bytes 01 through 05 


‘These bytes are reserved and muat be zero, 
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8.3,14.3.1 REAR DISK PARTITIONS Data Format. Data for the READ 
DISK PARTITIONS diagnostic subconmand is transferred in the 
following format: 


Be 
pyte | 07 06 05 040302000 
(Start of Bad Sector File) 

oo | Paap | _Block Ader 


on Block Addre 


02 Block Addre 


03 Block Addre: 


{let 


(Start of Alternate Track Storage) 


O4 Logical Block Address (MsB) =f 
Ts Tepiaal slah alee 

06 Toglenl Block Alérens 
er + 

07 Logical Block Address (Ls) 


(Start of Diagnostic Cylinder) 


08 Logical Block Address (MSB) 
09 Logical Block Address 
OA Logical Block Address 
op Logical Block Address (LS3) 
BAAD = Byte 01, pit 07 


his bit indicates if the MD01 Controller interprets the address 
{specified in Bytes 0 through 3) as a physical address or ao 9 
{eefcal addcess; ‘The PHAD bit is always set to one to indicate the 
ool Controller interprets the address as a physical address. 
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Frese bytes specify the starting block address of the Bad Sector 
File, Note that the PHAD bit is always set to 


These bytes specify the starting logical block address of the 
Alternate Track Storage, 


Ringnostic Cylinder Logical Block Address = Bytes 08 through On 


These bytes specify the starting logical block address of the 
Diagnostic Cylinder. 
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6.3.14.4 READ LONG 1A 


‘The READ LONG diagnostic subcommand, shown below, causes the MDO1 
Controller to perform a read operation of one data block, beginning 
fat the specified block address. The data and the ix Error 
Correction Code (ECC) bytes of the specified block are transferred 
to the Initiator. ‘The ECC bytes follow the data. 


[eo [°° 
te EAD 


02 Block Address 
v4 Dioek Aascees TB) 
SN 


‘he MDO1 Controller beging to execute and transfer data when it has 
Received the appropriate RECEIVE DIAGNOSTIC conmand from the 
initiator, 


‘Subconmand Code - Byte 00 


‘This byte is set to hexadecimal 1A to specify the READ LONG 
Alagnostic subcommand. 


PHAD = Byte 01, Bit 07 


qhis bit indicates 4f the 4D01 Controller interprets the address 
{specified in Bytes 2 through 5) as a physical address or as a 
Jogical address. I£ the PHAD bit 4s set to one, the M002 
Controller interprets the address aa a physical address, If the 
GRAD bit ie zero, the MDO1 Controller interprets the address as & 
logical address. 


Block Address - Bytes 01 throuch 04 

hese bytes specify the block address where the Read Long 
Diagnostic operation is to begin. 

Reserved - Byte 05 


‘his byte is reserved and nust be zero. 
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8.3.4.5 RITE LoMs 1B 


‘The WRITE LOW dia: shown below, causes the Mp0. 
Sethe seechsiBETFOrR A write operation of one date block, ntareing 
Breen gPecified logical block address. The data and the six eee 
bytes of the specified logical block ai ach Logical 
uned that 


Bit 

Byte 0706 = 05k 3S 
00 a a a a a 

01 PHAD Block Address (HSB) 

02 Block Address 

03 Block Address 
[ 04 Block Address (LS) | 
{ o | oo 0 0 oo Oo 


Fras byte {8 wet to hexadecimal 1B to spectty the WRITE LONG 
@iagnostic subcommand, 


PHAD = Byte 01, Bit 07 

“his bit indicates {£ the 4001 Controller interprets the 
{apecified in Bytes 2 through 5) as a physical addreae erecore 
Zogteal address. If the PHAD bit fe wet to ones the MDGL 
fangtolier interprets the address as a physical address. the 
seerceit he Zerer the MDOL Controller interprets the address Ata 
logical address, 


press bytes specify the block address where the Write Long 
Diagnostic operation is to begin, 


Reserved - pyte 05 


‘This byte is reserved and must be zero. 
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8.3.15 TEST UNIT READY 00 


this command, The MDO1 Controller can 
CONDITION or BUSY status code 
disk drive is not ready, a RBQ 
Obtain detailed information about the reason the disk drive is not 
ready (unavailable). 


Bit 

byte 07 06 «05D 
00 oe eo 0 Oo OO 

on TUN a ae | 
02 . 6 oe fe oO 
3 oe eo Oo Oo 9 8 
04 7. 0 0 0 Oo o oO 
05 >. 0 0 0 © ©  Plag Link 


the MDO1 Controller does not disconnect during execution of this 
conmand. 


these bite specify the LUN of the addressed device for this 
conmand. 


Reserved = Bytes 02 through 04 


‘These bytes are reserved and must be zero. 
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Elag_= Byte 05, Bit 01 
be) i2tg,DAt {8 meaningful only when the Link bit (bit 00 in Byte 


Sete tets, Therefore, s£ both the Flag and Link souk 004: set, an 


gnterrupt i requested'¢or this connand ina group af likes 
connands, 


seeaege, OF, the Link bit is optional. If the Link bit is set, an 
omen atie 1ink 18 made to the next conmand at the successtar 


seepretion of the current conmand fron the Initiator, “sectos {e 
returned for each connand executed. 
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8.3.16 WRITE 0A 


he WRITE CIB, shown below, causes data to be transferred from the 
Thitiator to the Target device. The amount of data written is @ 
multiple of the block length. The WRITE connand specifies the 
starting logical block number and the number of blocks to be 
written. 


Bit | 

syte| 07 06 05 40302, 
00 ooo @ 2 o@ 2 
a oH Topical Block Address (H5D) 

b sale 

02 Logical Block Address 

03 Logical Block Address (LS5) 
[a Tunber of Blocke in Franater 

oo ey Ww 0 0 8 Flas wink | 


If the disconnect function is enabled, the MDO1 Controller may 
Qisconnect from the Initiator while executing this command, 


These bits specify the LUN of the addr 
command. 


ed device for this 


Logical Block Address ~ Bytes 01 through 02 


These bytes specify the Logical block where the write operation is 
to begin. 


Number of Blocks to Transfer = Byte 04 


this byte specifies the nunber of contiguous logical blocks of data 
ta be transferred. When this byte contains all zeros, 256 logical 
Of data are transferred. Any other Number of Blocks to 

er value indicates that nunber of blocks are to be 
transferred. 
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Frig DLE indicates whether Error Retry operations are or are not 
Gieabled. If the ERTY bit is set to ones Error Retry opesnei co 


SpererarstGr, Tf the ERTY bit is reset to zero, Error Retry 
operations are enabled. 


Alternate Vectoring (AV) = Byte 05, pit 05 


Hf the AV bit is set to one, Alternate Vectoring operations are 
eeeetgen, TE the AV bit is’ reset to zero, Alternate Vectoring 
operations are enabled. 


Plag = Byte 05, Bit 02 

05) iahgebtt 48 meaningéut only when the Link bit (bit 00 in Byte 
rleseutety, Metetore, s€ both the Flag and Link bits are set! en 
Anterrupt is requested’ for this connand in a group of inten 
commands, 


Idnk = Byte 05, ait 00 
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8.4 SCSI GROUP CODE 1 COMMAND DESCRIPTIONS 


SCSI Group Code 1 command names and operation codes supported by 
the MDO1 Controller are listed by subsection number in the 
following table: 


‘Subsection Mp01 Controller SCSI Conmand | Code 
READ CAPACITY 25 
READ (EXTENDED) 28 
SEARCH DATA EQUAL 31 
SEARGI DATA HIGH 30 
‘SEARCH DATA LOW 32 
‘SEEK (BXTERDED) 23 
VERIFY oP 
WRITE (EXTBNDED) 2a 
WRITE AND VERIFY 2B 


this subsection provides detailed descriptions of the conmands, 
TReluding cts formats, hexadecinal operation code, byte and bit 
functions, and ary necessary effects produced by the cons 
Each MDO1 Controller SCSI command is described in a 
subsection. 


nds. 


A sample Group 1 CM ie shovn in Figure 9-2. The first byte of 2 

a eanP AS (pyee 00) contains two fields: the Group Code in the high= 
Grader three bite (bite <07:05>), and the Conmand code in the. Low 
Stier five bits (bits <04:00>),| The Group Code determines the 
preety foe che command packet in the CDB, and together the Group and 
Command Codes determine the operation to be performed. 


Bits <07:05> of byte 01 in the Cbs contain the LUN of the device 
being addressed. The 4001 Controller, acting as a SCSI Targets 
supports up to two LUNS (S7506-conpatible disk drives); Therefore, 
thevvalue for the LUN field in byte 01 in the CtB ie either 000 or 
001, ‘The LUN must be specified for all conmands, If a LUN value, 
issued by the Initiator in an IDENTIFY message, differs fron the 
value epecified in the CIB, that value supersedes the value 
Specified in the COB. The definition of the lov-order bits in byte 
01 is based on the current conmand. 
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are last byte (byte 09) in every CoB ia a Control Byte vhich is 
differentiated into two groups: 


The Jow-order two bite control the ability to link commands 
in a sequence and to notify the host adapter that a 


The renaining bits in the Control Byte indicate whether the 
Error Retry, ECC Checking, and Alternate Vectoring 
operations are or are not disabled: 


Fhe renaining bytes in the CtB contain Conmand-Dependent 
Paraneters, 


Nore 


Ifa byte in a cop can be any bit pattern, it is 
Specified as Not Used in the paragraphs describing 
that ci. If 9 na CDB must be all zeros, 
At is specified as Renerved in the paragraphe 
describing that cre. 


syte| 07 06 05 03,02? 
00 Group Code Command Code 

a ow Connand-Dependent Paranctera 
a Connand-Dependent Paraneters | 
% Comnand-Dependent Paranetere 1 
0 Connand-Dependent Paranetere | 
0s Connand-Dependent Parameters 5 
06 nd Parameters 

07 Connand-Dependent Paranetere 

oe Connand-Dependent Paraneters 

09 qe © 8 & & te aoe 


Figure 8-2. Sample Group 1 Conmand Descriptor Block 
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8.4.1 READ CAPACITY 25 


he READ CAPACITY CB, shoyn below, is used to determine the 
snsimum logical block nunber on the specified LUN which can be read 
paximor written to by the Initiator, and to determine the size of a 
logical block. 


Bit 
byte 07 «06 «(0S 


00 


on LUN 


0 
0 

0 

05 0 
06 0 
0 

0 

0 


Fy 
0 
0 
0 
0 
0 
0 
0 


o7_| 


08 


oo 
Plag Link 


o 9 2 
o 0 0 
0 0 (0 
oo Oo 
o o 0 
o 0 0 
0. 0) (0 
o o oO 
o 0 0 
oo 0 


0 
0 
0 
0 
0 
0 
0 
0 


‘he HDO1 Controller does not disconnect fron the Initiator while 
executing this conmand. 


These bite specify the LUN of the addre: 
conmand. 


4 device for this 


Renerved = Bytes 02 through 08 


These bytes are reserved and must be zero. 
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NOTE 


The HDO1 Controller does not support the Partial 
Medium Indicator (PMI) bit described in the ANSI 
SCSI Specification; therefore, Bytes 02 through 08 
of ‘the READ CAPACITY CIB are reserved and muse be 
equal to zero, 


Blag = Byte 09, Bit 91 
age flag Dit to meaningful only when the Link bit (bit 00 in Byte 
ete ety, Merefore, Af both the Flag and Link bite are get’ en 


Antercupt ie requested for this command in'a group of linked 
commands, 


Link = Byte 09, Bit 00 
The use of the Link bit is optional, 


automatic Link 
compl 
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8.4.1.1 Read Capacity Data Format 


During the Data In Phase of the READ CAPACITY command, data is sent 
in the following format: 


Bit 
Byte 07 «06 «05k 
[00 Last Block Address (HSB) 
on Last Block Address 
02 Last Block Add 
oo | Last Block Address (LS8) 
04 Block Size (MSB) 
05 Block Size 
06 Block Size 
iu Block Size (LS) 


Last Block Address - Bytes 00 through 03 


these bytes specify the logical block address of the last logical 
block of the LUN. These bytes exclude the bad sector file, the 
alternate track area, and the diagnostic area. 


Block Size (in Bytes) - Bytes 04 through 07 


hese bytes specify (in bytes) the number of bytes in the logical 
block. The Host Significant Byte (MSB) of the Block Size is By' 
04; however, the Block Size 1s limited to 256 or 512 bytes only. 
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8.4.2 READ (EXTENDED) 26 


‘The READ (RXTENDED) cop Performs the same function as 
the Grou 6): it causes the 
transfer of data from the The 
amount of transferred data h (ise, 
512 data bytes/block). ies the 
Tha ang Block number and the number of data blocks to be reeds 

‘The READ (BXTENDED) connand when the number of data 


Bit 
Byte 706 os ok sow 
00 a i ci ar ar 
o TUN ee 
02 Logical Block Addreaa (HSB) 
03 | Logical Block Address | 
04 Logical Block Address 
05 Logical Block Address (193) | 
06 S28 & 8 @ 6 
07 Number of Blocks (HSB) 
[es Nunber of Blocks (15D) 
09 Bec erty Aw 0 00 SPllag Link 


Ff athe eigconnect function is enabled, the MD01 controller can 
Gisconnect fron the Initiator while executing this cosmid, 


Restmye’eagivation access conflict exists (see subsection 8.3.11, 
TERERVE UNIT command), the 4D01 Controller terminates the READ 
{EXTENDED) connand with a RESERVATION CONFLICT status coder ty data 
is read, 


saa ener? (gee subsection 8.3.6) lists several error conditions, 
and their corresponding Sense Keys, that can occur during a read 
operation. Tf ary of the conditions occurs ‘the HboS eee Dee 
ffeginates the READ (EXTENDED) command, sends a CHECK CONDITION 
Epatus code to the initiator, and sete the Sense Key that defsres 
the error condition in the Extended Sense Byte. 
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ui zi : 


ese bits specify the LUN of the addressed device for this 
command. 


Relative Address (RELA) - Byte 01, Bit 00 


Setting this bit to one causes the Logical Block Address to be 
eethted Se a two's complement displacenent, This displacenent is 
faded to the Logical Block Address last accessed on the LUN to form 
Tre ttostcal Block Address for this conmand. This feature 1s, only 
cae peel e when the linking commands function is performed. | The 
feature requires a previous conmand in the linked group to have 
Seeesed a Logical block on the LUN; if it has not, the MDOL 
aeeeeet ier terminates the READ (EXTENDED) conmand, sends a CHECK 
CONDITION status code, and sets the Sense Key in the Extended Sense 
Byte to the ILLEGAL REQUEST code, 


these tytes specify the logical block address where the Extended 
read operation is to begin. 
Reserved - Byte 06 


‘This byte ie reserved and must be zero. 


Number of Blocks - Bytes 07 through 08 


‘This byte specifies 
to be transferred. no logical 
blocks of data are transferred. en 1 and 256, 
Rnelusive, indicates that nunber of logical blocks are to be 
transferred, 


1 blocks of data 


Exxot Correction Code (Ecc) = Byte 09, Bit 07 


this bit indicates 1f ECC Checking operations are or are not 
Ginabled. If the ECC bit is set to one, ECC Checking operations 
are disabled, tf the ECC bit is reset to zero, ECC Checking 
operations are enabled. 
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qhis bit indicates if Error Retry operations are or are not 

Tf the ERTY bit is set to one, Error Retry operations 
ed. if the ERTY bit is reset to zero, Error Retry 
operations are enabled. 


to 
the 


af the AY PAE Jo set to one, Alternate Vectoring operations are 
epenbled. | If the AV bit is'reset to zero, Alternate Vectoring 
operations are enabled, 


Elag = Byte 09, pit 02 
Ghe Flag bit 46 meaningful only when the Link bit (bit 00 in Byte 


ese utety, Tetefore, s£ both the Flag and Link bits are set? cn 
Antei Fequeated for this conmand in a group of linked 


of the Link bit 48 optional. 
ie link 18 made to the next. & 
completion of the current cosmand fr 
returned for each conmand executed, 
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6.4.6 SEEK (EXTENDED) 26 


‘The SEEK (EXTENDED) Cbs, shown below, cau: 
drive to begin a Seek ope: 
location. If the logical block number ape 
defective track, the Seek operation to the 
Performed until the HD01 controller receives 


connand. 
Bit 

Byte o7 06 05 ok 032g 

ee | 

oH Lo 2 oF Oe a 

02 Logical Block Address (HSB) 

03 Logical Block Address 

04 Logical Block Address 

os | Logical Block Address (L58) 

06 a ee a a ar ] 

07 oo 0 Oo oo Oo 

08 a aa er ie a 

09 peety 0000 0 SOPllag ink 


aoveeneseeonnect, function iz enabled, the M001 controller can 
@taconnect fron the Initiator while executing this soged, 


Thee bite apecity the LUN of the addressed device for this 
conmand, 


spese bytes specify the logical block where the Extended seek 
operation is to begin. 
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Reserved = Bytes 06 through 08 


‘These bytes are reserved and must be zero. 


Error Retry (ERTY) = Byte 09, Bit 06 


this bit indicates 1f Error Retry operations are or are not 
Jieabled, If the ERTY bit is set to one, Error Retry operations 
Gre disabled, If the ERTY bit is reset to zero, Error Retry 
operations are enabled. 


Plag_= Byte 09, pit 01 


‘he Flag bit 4s meaningful only when the Link bit (bit 00 in Byte 
0) is set. Therefore, {f both the Flag and Link bits are get, an 
{atertupt is requested for this command in a group of linked 
commands 


Link = Byte 09, pit 00 


he use of the Link bit {s optional. If the Link bit 18 get, an 
Tutomatie link is made to the next conmand at the successful 
Gonpletion of the current connand fron the Initiator. Status io 
returned for each conmand executed, 
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‘The VERIPY CDB, shown bt 
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elow, causes the specified nunber of blocks 


to be verified, 


Bit 
syte 07 96 05 ok 03? 
00 OE aE ck ce a 
a TOW o 0 0 pyre RELA 
02 Logical Block Address (HSB) 
03 Logical Block Address 
04 Logical Block Address 
05 Logical Block Address (La) | 
06 a ae a ae a 
07 Nunber of Blocks (MSD) 
08 Nunber of Blocks (u50) 
09 Bec eRIY WY 0 <0~=O< Flag dink 


af the disconnect function 48 enabled, the HD01 Controller can 


Ateconnect from the Initiator while executing 


this command, 


Yogical untt tunbes t2uN) = ayee OL, nite co7i0s9 


Teens bite specify the LUN of the addressed device for this 


command, 


Byte check (BYTC) ~ Byte 02, pit 02 
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Relative Address (RELA) - Byte Ol, pit 00 


bit to one causes the Logical Block Address to be 

lacenent. ‘This displacenent is 
‘fast accessed on the LUN to form 
the Logical Block Address for this conmand. This featuce is only 
available when the linking command function is performed. | Th 
feature requires that a previous conmand in the linked group ha 
hecessed a Logical Block on the LUN; if it has not, the MDOL 
Controller terminates the VERIPY conmand, send 
Status code, and sete the Sense Key in the Extended Sense Byte to 
the ILLBGAL REQUEST code. 


gheae bytes specify the logical block where the Verify operation is 
to begin. 
Reserved = Byte 06, 


‘This byte is reserved and must be zero. 


Number of Blocks - Bytes 07 through 08 


This byte specifies the number of contiguous logical blocks of data 
to be verified. When the Nunber of Blocks to Transfer is zero, no 
$Cgieal blocks of data are verified. Any other value between 1 and 
256, inclusive, indicates that number of logical blocks are to be 
verified. 


Excox Retry (ERTY) - Byte 09, Bit 06 


This bit indicates if Error Retry operations are or are not. 
disabled. If the ERTY bit is set to one, Error Retry operations 
fare disabled, If the ERTY bit is reset to zero, Error Retry 
operations are enabled. 


Error Correction Code (ECC) - Byte 09, pit 07 


This bit indicates if ECC Checking operations are or are not 
Tf the ECC bit is set to one, ECC Checking operations 
Gre disabled. If the ECC bit is reset to zero, ECC Checking 
ns are enabled. 
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This bit indicates if alternate Vectoring operation: 
enabled. When Alternate Vectoring 


aioctren’ Dét 48 set to one, Alternate Vectoring operations are 
Givabled. If the AV bit 1s reset to sero, Aleeenere Vectoring 
operations are enabled. 


Flag=ayte 09, nit 02 
agp [eg bit Lz meaningeur only when the Link bit (bit 00 in Byte 
ese cet; , Therefore, s€ both the Flag and Link Lies ove set, an 


coneerupt 4s requested’ for this command in'a group of linked 
conmands, 


Link = Byte 09, ait 00 
reese oF the Link bit 4s optional. 1£ the Link bit te et, an 
Completion f® Bade to the next conmand at the auvcsoster 


Fethened roe enne SuEtent connand fron the initiators’ serve ie 
Feturned for each conmand executed, 
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8.4.8 WRITE (EXTENDED) 2A 


elow, performs the same function 
as the Group 0 WRITE ( ction 8.13.16); it causes 
Gata to be transferred from the Initiator to the 

data to pe of data written ts a multiple of the block Length, The 
wits (BKTENDED) connand specifies the starting logical block 
funber and the number of blocks to be written. 


Sale ke we 
a a a a a | 
a wn a ee 
02 Togical Block Address (HSB) | 
03 Logical Block Address 

04 Logical Block Address 

03 Togical Block Address (1S) 

06 , © 8 o o oO © 8 

07 Wunber of Blocks (HSB) 

08 Wunber of Blocks (HSB) | 
oo | Bcc pRty WO 0.0 Pag wink | 


Tf the disconnect function is enabled, the MDO1 Controller may 
Toconnect fron the Initiator while executing this conmand, 


‘These bits 
conmand. 


pecify the LUN of the addressed device for this 


these bytes spectfy the logical block where the Extended write 
operation is to begin. 
Reserved = Byte 06 
This byte is reserved and must be zero. 
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oie Kyte specifies the nunber of contiguous Logical blocks of data 
no Logeeammgereed. When the Nunber of Blocks to transects zero, 
Poqaguseat blocks of data are transferred, ‘Any other setus between 


to's 256+ inclusive, indicates that number of logicad seer ee 
to be transferred, 


aepPit indicates 1£ ECC Checking operations are or are not 
sreTbtess, Qf the HCC bit {a net to one, ECC checking Srenetions 


are disabled. If the ECC bit 1s reset to zero, Eee Checking 
operations are enabled, 


Big Pls indicates ££ Error Retry operations are or are not 
Gioabled. If the ERTY bit is act to one, nerve Retry operations 
Gee Givabled. If the ERTY bit is reset to zero, ereor Retry 
operations are enabled, 


dit indicates if Alternate Vectoring ope 
enabled. When Alternate Vecto, 


woete dy PE Ae set to one, Alternate Vectoring operations are 
Gteabled. If the AV bit in'reset to eros Aleernore Vectoring 
operations are enabled, 


Flag = Byte 09, nit 02 
O55 Tag BEE Le meaningeur only when the Link bit (bie 00 in Byte 
Gnter tweet; Meretere, 1£ both the Flag and Link Aree Ole: set, an 


saReerupt 1e requested’ for this conmand-in's geonpeag linked 
‘commands 


seeotte OF Hhe Link Bit 1s optional. If the Link bit is set, an 
conpletientank,f8 made to the next command at the caccersat 


Ferbened Foe ents CUrFent command tron the Inttlaters  sevtte ip 
returned for each command executed. 
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8.4.9 WRITE AND VERIFY 2E 


the WRITE AND VERIFY CDB, shown below, causes data for the 
doecified nunber of blocks to be written and then verified. 


cal oo wo eh we ww | 
00 a, oe 2 ot 
02 Togieal Block Address (KSB) 
3 Togical Block Address 
08 Logical Block Adres 
[os Togical Block Address (LS) 
06 7 oe 8 09 oe Oo oO 0 
07 Munber of Blocks (M58) 
08 Wunber of Blocks (LS3) 
[ee ey we tas Link 


4€ the aisconnect function 1s enabled, the MDO1 Controller may 
At eee nace fran the Initiator while executing this coamand, 


Logical Unit Number (LUN) - Byte Ol, pits <074052 


these bite specify the LUN of the addressed device for this 
conmand. 


hyte Check (AyrC) - Byte Ol. Bit 02 


Setting this bit to one causes the apecitied Logical blocks te be 
Setting thee Dred with the data gent fran the Initiator the second 
reed for the verify operation. Data is transferred frou the 

tine Stor just as in a weite operation. If the Byrc bit ia zene 
qpitGata da just read and and the ECC is checked for correctness 
tne eet acanafer operation occurs between the Initiator and the 
Target. 
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Relative Address (RELA) = avte OL, nit 90 


Controller 
CONDITION 


Those bytes specify the logical block where the Write and verity 
operation is to begin. 


Reserved - Byte 06 


‘This byte is reserved and must be zero, 


To be Eke wpeckeLea the nuder of contiguous Logical blocks of date 
to be transferred. When the Nunber of Blocks to i 8 zero, 
no logical b: of data are transferred. Any other value between 


to he P67 incluaive, indicates that nuaber Of Logical steko eee 
to be transferred, 


fends a CHECK 
he Extended Sense 


Pit indicates if Error Retry operations are or are not 
Gteabled. If the ERTY bit is set to one, Error Retry operations 
Opecationd re eatnegeRTY bit fe reset to zero, Error hetee 
operations are enabled, 


Thatieat {R@teates 4£ Alternate Vectoring operations are or are not 
HBOL Conernnen, Abeeenate Vectoring operations are enabled: wres Cos 
sector etrolier performs a Seek operation to a consand-eeech ged 
Perform nteeie On 8 defective track, it causes the disk ieiscice 
Par iaemete cece Operation to the alternate track that coneeive the 
valid sector. 


dostten’ PEE {8 Bet to one, Alternate Vectoring operations are 
Speretians aeqthe,AY bit ds reset to zero, Alternate Vectoring 
operations are enabled. 
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Plag = Byte 09, Bit OL 
the Flag bit 1s meaningful only when the Link bit (bit 00 in Byte 
09) ia set. Therefore, if both the Plag and Link bite are get, an 


{atercupt is requested for this connand in a group of linked 
conmands. 


Link = Byte 09, Bit 00 
the use of the Link bit 4e optional. If the Link bit is set, an 
Gutouatic link is made to the next conmand at the successful 


Goupletion of the current connand fron the Initiator. Status ie 
feturned for each conmand executed. 
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8.5 SCSI GROUP CODE 6 COMMAND DESCRIPTrONS 


Group ccge 08e § commands are vendor-unique scs1 connands. 
Hor eee ok sCoMBaN names and operation codes supoorrad by the 
Mop} controller are listed by eubsection nusber sePer following 
table: 


subsection | moor seer comand | cote 
om ED Tos 7 
oa vate x 


This subsection provide icriptions of the commands, 
including cts formate, 

functions, and any neces (Lee., 
effects produced by the Each MDOl Controller scs1 
conmand is deacribed in 


2,ganPle Group 6 COB 10 shovn in Pigure 8-3. the firat byte of a 
command (Byte 00) contains two fields: he high= 
order three bits (bits <07:05>), and the e Lows 
order five bits (bits <04:005). mines the 
aength of the connand packet in the cis, and togerher are Group and 
Conmand Codes determine the opera 


Belg ores gO Ee OL in the com contain the LUN of the device 
being addressed. The MD01 Co! 
Supports up to two LUNs (ST50! 
the value for the LUN field in 
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he last byte (byte 09) in every CtB is a Control Byte which is 
differentiated into two groups 


© The low-order two bits control the ability of Linking 
Conmanda in a sequence and of notifying the host adapter 
{hat a particular command (CIB) step has been completed. 
These two bite are designated Flag and Link in the 
Joscriptions of command packets presented in this subsection 
for the MD01 Controller. 


«The renaining bits in the Control Byte are reserved bits and 
are always zero. 


the renaining of the bytes in the Cts contain Conmand-Dependent 
Paraneters, 


NOTE 


if a byte ina COB can be any bit pattern it is 
ecified as Not Used in the paragraphs describing 

at CIs. If a byte in a COB must be all zero 

it is specified au Reserved in the paragraphs 

describing that COB. 


Bit a 
byte 07 06 «SSS ORDO 
00 Group Code Command Code _| 
01 LUN Conmand-Dependent Parameters 
02 ‘Conmand-Dependent Parameters 
03 Conmand-Dependent Paraneters 
o4 Conmand-Dependent Parameters 
05 Conmand-Dependent Paraneters 
06 ‘Conmand-Dependent Parameters 
07 ‘Conmand-Dependent Parameters 
08 ‘Conmand-Dependent Parameters i] 
09 . 09 0 0 0 © FLY LINK 


Figure 8-3. Sample Conmand Descriptor Block 


8-94 SCSI Conmand Set 


SCSI Group Code 6 Command Descriptions 


8.5.1 READ LONG EB 


The READ LORS conmand, 
Perform a read operatio) 
specified block addres: 
Code (ECC) bytes of 


mitidtse! 
syte | on 

a 

a To Sa 
02 PHAD Block Address (MsB) 

03 Block Address 

im Block Addre: 

05 Block Address (Ls3) — 
eT el 
[es _[ eo Oo: Se 
ee CR CET 


‘This bit indicates 1f the MD01 Control 
(specified in Bytes 2 throug! 
logical address, 


eee Petes spectty the block address where the read 1ong operation 
is to begin, 
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Resexved - Bytes 06 throush 08 


these bytes are reserved and must be zero. 


Blag = Byte 09, pit 01 

the Plag bit 1s meaningful only when the Link bit (bit 00 in By’ 
09) de get. Therefore, if both the Flag and Link bits are set, 
{aterrupt ia requested for this conmand in a group of linked 
commands. 


Link = Byte 09, Bit 00 
the use of the Link bit 1s optional, If the Link bit 1s set, an 
Jutomatic Link is made to the next command at the successful 


Zonpletion of the current conmand fron the Initiator. Status 49 
returned for each command executed. 
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8.5.2 WRITE LONG EA 


The RITE LONG shown below, causes the HD01 Controller to perform a 
JogteagPeration of one data block, starting at the spect ice 
ind the six ECC bytes of the 
specie ied Losscal block are written for each logical block 
jeumed the ECC 


| Bit | 
Byte o7 6 0S ok v2 

00 a ae 

or TON oo 0 0 0 

02 PAD Block Address (NSB) _| 
[es Block Adaceos 
fea Block Address 

05 Block Address (199) 

06 a ee ee ee ee er 

07 a Oe a a ar 
[ee a Sey ae 
[os ne rT) task | 


Topccrefeindtcates if the MD01 controller interprets the address 
{pecified in Bytes 2 through 5) aga physical address eres 
qoaical address. If the PAD bit te wet to one, che aDoL 

Pann oiler interprets the address as a physical addvess.. If the 
Posrced ate Zofer the MDO1 Controller interpreto the address fe’, 
logical address. 


apeese pe tee opeckty the block address where the write long 
operation is to begin. 
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Reserved - Bytes 06 throush 08 


These bytes are reserved and must be zero. 


lag = Byte 09, Bit 01 
the Plag bit 1s meaningful only vhen the Link bit (bit 00 in Byte 
Ob) is get, Therefore, if both the Flag and Link bits are get, an 


{Ptercupt ie requested for this command in a group of linked 
commands. 


Link = byte 09, Bit 00 
the use of the Link bit 4s optional. If the Link bit 1s get, an 
whe uatie Link fo made to the next conmand at the successful 


autoletion of the current command fron the Initiator, Statue ie 
Feturned for each conmand executed. 
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‘A. INTRODUCTION 


During MDOL Controller disk operations, when general media-related 
soeusrtve"zelated error conditions occur, the MDDL conte ice 
returns a CHECK CONDITION st Usually 
the Initator will then issue tain the 
Standard Sense codes that des: 

lists Standard se, and 
and codes. Table 
Standard Sense key. 


Table Ac: 


+ General Error Conditions 


Sense Key Sense Code Applicable Command 

NO SENSE (00) NO SENSE (00) AL] commande 

RECOVERABLE ERROR | CORRECTABLE DATA REASSIGN BLOCK, READ, | 

(01) CHECK (18) READ (EXTENDED), | 
WRITE, WRITE i 


(B8XTENDED), SEEK, SEEK 
(BXTENDED), COPY, SEND 
DIAGNOSTIC, RECEIVE ! 
DIMGNOSTIC, WRITE AND | 
VERIFY, VERIPY | 
| 


NOT READY (02) PRIVE NOT READY (04) | TBST UNIT READY, 
RERERO UNIT, FORMAT 
ONIT, REASSIGN BLOCK, 
READ, WRITE, SEEK, 
Copy, RECEIVE 
DIAGNOSTIC, SEND 
DIAGNOSTIC, WRITE AND 
VBRIPY, VERIFY 


continued on next page 
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Table A-l. General Error Conditions (continued) 


‘Sense Key Sense Code Applicable Conmand 

MEDIUM ERROR (03)|NO SEEK COMPLETE (02) | PORMAT UNIT, REASSIGN 
UNCORRECTABLE DATA, BLOCK, READ, WRITE, 
ERROR (11), BLOCK VERIFY, COPY, WRITE 
NOT FOUND (14), SEEX | AND VERIFY, RECEIVE 
ERROR (15), BAD SECTOR | DIMGROSTIC, RBAD 
PILE PULL (35), BAD (EXTENDED), WRITE 
SECTOR PILE INACCES- | (EXTENDED) 
SIBLE (36) 

HARD#ARE ERROR * | Deive-related errors, | TEST UNIT READY, COPY, 

(04) DATA TRANSPER INCOMPLETH REEERO UNIT, FORMAT 
(1B), CONTROLLER PLL | UNIT, REASSIGN BLOCK, 
ERROR (1E), NO TRACK | READ, WRITE, SEEK, 
ZERO (06), WRITE RECEIVE DINGROSTIC, 
PAULT (03) SEND DIAGNOSTIC, WRITE 

‘AND VERIFY, VERIFY 

ILLEGAL REQUEST | INVALID COMMAND (20) | All commands 

(05) ILLEGAL BLOCK ADDRESS 
(21) 

UNIT ATTENTION | UNIT ATTENTION (30) All conmands 

(06) 

DNTA PROTECT (07)| WRITE PROTECTED (17) | All commands 

RESERVED (06) 

VENDOR UNIQUE | DRIVE NOT SELECTED (05) | FORMAT UNIT, TEST UNIT 

109) COMMAND TIMEOUT (31) | READY 


continued on next page 
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Table a-1, 


General Error Conditions (continued) 


Sense Key 


Sense Code 


Applicable Command 


COPY ABORTED #* 
(OA) 


‘ABORT COMMAND 
(0B) 


EQUAL (0c) ¥* 


VOLUME OVERFLOW 
(0D) 


MISCOMPARE (OE) | BAD BLOCK FOUND (19) 


‘copy 
All commands 


SBARGH DATA EQUAL, 
SEARCH DATA LOW, 
SEARCH DATA HIGH 


No conmands 


VERIFY, WRITE AND 
VERIFY. 


* The MD01 controi: 


Address in the 


does not return a Logical Block 
data for this Sense key. 


** ‘The HD01 contr. 
Class and code! 


ler does not return Senue key 
for non-Standard Sense bytes, 


and Sense 
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